


The sturdy root system with a good spread on the right 
is th(t\rj suit of ALDREX 30 treatment-the com also is 
healthy^ nd full-grown. 
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A single ^Application of ALDREX 30 effectively controls 
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O my men ! You should all move and 
work together in a cooperative spirit; your 
mutual conversation should always be 
pleasant and courteous; your mind should 
-be full of high thoughts; and you should 
perform your duties with the same devotion 
and steadfastness as learned and worldly 
wise people did in the past. 
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Like Madho, you also can reap a richer harvest Your best efforts alone are not enough - you need 
the best fertilisers too. Shriram Urea improves the fertility of your soil has maximum nitrogen 
content (46.4%) can be used effectively for ail crops even under adverse soil, climatic and water 
management condljons, because it is ideal for foliar spraying. 

Contact your nearest Shriram authorised distributor/ dealer or cooperative society for your requirement! 
of Shriram ferine* 
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You ; efforts + Shriram fertilisers 
stumper harvests and profits I 
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It is a matter of great 
satisfaction* that there is now 
a growing realisation in the 
country about the vital im- 
portance of Agriculture in the 
Indian economy. The events 
of the last decade have fully 
established that unless agri- 
culture develops rapidly and 
on a sound basis the economy 
of the country cannot be 
strengthened. The industrial 
sector of the country has made 
considerable progress during 
recent years. But its progress 
also depends to a large extent 
on the progress of agriculture. 
The failure of agricultural 
production in a year imme- 
diately affects adversely the 
industrial sector of the coun- 
try also, as there is shortage 
of raw materials for the in- 
dustry and the demand for 
industrial goods declines parti- 
cularly in the rural areas. 

The fact that about 80 per 
cent of the people live in 
villages and depend directly 
or indirectly on agricultural 
production for their livelihood, 
clearly shows that without 
proper development of agri- 
culture, the economy of the 
country cannot be put on a 
sound footing. 

Agriculture contributes more 
than 50 per cent of the natio- 
nal income and its share in 
the export trade is also of 
the same order. It is, there- 
fore, obvious that if the gene- 
ral standard of living of our 
people particularly in the rural 
areas, is to be raised and the 


economy of the country is to 
be put on a sound footing, the 
agricultural sector must be 
developed at a rapid pace. 

Ex-President Nixon of 
U.S.A., in a recent speech in 
China, also said that those 
developing countries who 
made the mistake of ignoring 
agricultural sector and laying 
undue emphasis on industry, 
had to pay a heavy price as 
without a strong agricultural 
base industry could not really 
be developed. In U.S.A. it- 
self, the industrial sector had 
made progress only after the 
agricultural base of the coun- 
try became strong. In Japan, 
it was after the Meiji Restor- 
ation in 1868, when agricul- 
tural reforms were introduced 
and agriculture was put on a 
sound footing, that the indus- 
trial sector started looking up. 

Realising the importance 
of agriculture in the Indian 
economy, the Prime Minister 
has also laid special emphasis 
on the development of agri- 
culture in the 20-point econo- 
mic programme. The imple- 
mentation of Agricultural 
land ceiling and speedier dis- 
tribution of surplus land and 
compilation of land records 
is an essential part of the 20- 
point programme. Special 
emphasis has also been laid 
in the programme on the 
development of irrigation po- 
tential of the country. The 
target of bringing five million 
more hectares of land under 
irrigation and development of 
the underground water re- 
sources of the country, has 
been fixed under the 20-point 
programme. The importance 
of adequate and timely supply 
of water for the growth of 


plants cannot be over-em- 
phasised. Without supply of 
water plants cannot be grown. 
All other inputs such as im- 
proved seeds, fertilisers, im- 
proved agricultural practices 
etc. become useless if adequate 
and timely supply of water is 
not available. We do hope 
that the central and State 
Governments would do all in 
their power to implement the 
programme for development 
of the irrigation potential of 
the country. We have still 
to go a long way in exploiting 
in full the surface and under- 
ground water resources of the 
country. The Nature has en- 
dowed India with enormous 
water resources and if these 
are harnessed properly the 
agriculture can get a big boost. 

There is still another factor 
which is of equal importance 
in developing the agricultural 
sector of the country. It is 
the remunerative and incentive 
price which helps to build up 
necessary enthusiasm in the 
farmer to put in his best to 
increase production. If the 
price is not remunerative en- 
ough he loses heart. It is, 
therefore, of paramount im- 
portance that the price paid 
to the cultivator should be 
adequately remunerative in 
the context of the present high 
cost cf cultivation. It is only 
then ihat the farmer could be 
expected to put in his heart 
and soul into agriculture and 
try lo increase agricultural 
production. 

In highly developed coun- 
tries like U.S,A. farmers are 
paid subsidy on each tonne of 
agricultural produce sold in 
the market. And this sub- 

( Contd . on page 28) 
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Brown Plant Hoppers 

Can Rain Your 
Rice Crop. 

Suddenly, in the midst of the lush-growing rice, 
field, there are elusters of clumped plan plants. Ugly 
burnt patches appear here and there. The patch 
spreads. Before long, the crop dries up and is lost 
to the grower. Many paddy farmers in West 
Bengal, Kerala, Andhra Pradesh and Tamil Nadu 
have become familiar to such damages in recent 
years. Also they now know who the culprit is: a 
whitish brownwish insect— Brown Plant Hopper is 
the name. 

Yes, the brown plant hopper (the scientists call 
Nilaparvata lugens) has become a big menace to rice 
growing, especially where the crop is intensively cul- 
tivated. 

The nymphs and adults suck the sap from the 
base of the plant before they are actually discovered. 
The first visible symptoms like slumped plants and 
burnt patches, now called “Hopper burn”, appear 
later. 

The brown plant hopper prefers thick vegetation 
and hence the crop grown with exessive nitrogen is 
more likely to befattacked. High yielding varieties are 
most susceptible. What’s most alarming is that the 
pest is multiplying and spreading rapidly. The rice 
crop can be saved only if the growers are on the 
alert and take immediate control measures. 

For such timely actionf, you have really to look 
for the pest as theo might ^scape notice at the early 
build up stage. Visit the fields more frequently and 
inspect the base of plant at random. Better tap the 
plants and see whether any whitish-brownish insects 
have fallen on the water surface. If they have, it is a 
signal for you to act. 

What to do 

If you find 5 to 10 nymphs or adults per hill, 
take immediate control measures as per stage of the 
plant growth with any one of the suitable insecti- 
cides. 


At nursery stage apply Carbofuran Diazinon 
or Thimet of Sevidol granules at 0.75 kg a.i. per 
hectare. Or spray thoroughly either with Sevin or 
Dimecron at 0.4 kg. a.i. per hectare. 

If you find the pest on'the early transplant crop, 
spray Sevin or Nuvacron or Dimecoron at the rate 
of 0.4 kg a.i. per hectare. Spray nozzle „ should be 
directed towards the basal portion of the plant for 
effective control. 

The same control measures will be effective if 
the crop is attacked at the mid-tillering stage % 

Choose from Carbofuran or Thinet or Diazinion 
or Sevidol or Cytrolane at the rate of 1 kg. a.i. per 
hectare during panicle initiation to booting stage. 
Or spray with suitable insecticides, as recommended 
earlier. 

During fiowering to hard dough stage, dusting 
with BHC 10 per cent at the basal portion of the 
plants is recommended. Dusting should be done 
during afternoons. 

Providing allays after every two meters has been 
found good for surveillance as well as for talcing 
effective control measures. (FIU) 

Timely Steps To Save 
Tomatos From 
Borers 

Spraying the tomato crop with 0.2 per cent 
Sevin or Malathion 0.15 per cent or Fenetrothion 
0.08 per cent every 10 days, starting from flowering 
can keep the tomatoes safe from the fruit borers. 

The Caterpillars of the tomato fruit borers feed 
on the leaves of the seedlings. As larvae, the pest 
bores into the fruit. Normally, it migrates to 
tomato plants from the neighbouring gram fields 
around February — March, when its population 
reaches its peak in the pulse crop. 

The chemicals are to be used at 800 litres per 
hectare. Fruits should be picked at least three 
days after spraying. 

Hand-picking of larvae, uprooting the affected 
crop and ploughing the field soon after harvest go 
a long way in keeping down the borers. (F.I.U.) 
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Milch Animals 

and Diseases 

• 

of Uterus 

P. G. Supekar 

Associate Professor of Medicine , 

Veterinary College , Mhow ( M . ?.) 

It is well recognised that in a sexually mature 
animal the role of the reproductive organs assumes 
great importance, since smooth and orderly function 
of these organs helps the cattle owners to raise the 
new progeny and achieve success in their husbandry 
practice. This statement is very true in case of 
animals participating in a regular breeding pro- 
gramme such as the dairy animals. 

A successful cattle owner achieves such a 
reputation only when the success in getting an 
optimum and uninterrupted production from his 
animals. This also means a continuous inflow of 
revenue. To achieve this he has to take all care 
and precaution in the matters of breeding, manage- 
ment, beeding and disease control of animals of his 
herd, which would ultimately ensure the dropping 
of a healthy calf each year and an increasing yield 
of milk. Any advertent or inadvertent lapse in 
any of these practices would be reflected as a 
shortfall in production and economic returns 
expected from the animals. 

A successful implementation of all these practi- 
ces means that a milk cow is in a state of pregnancy 
more or less continuously. Following a calving, 
the cow is again mated in about 60-70 days and 
this cycle is repeated over and over again till the 
reproductive and economic productive life of the 
animal lasts. 

Such a plan of production necessitates an un- 
interrupted activity of the reproductive organs 
particularly the uterus which harbours, protects, 
nourishes the embryo. It also means that the 
tissues of the uterus hardly get a period of rest. 
In fact these tissues have no rest at all, since in the 
short period between a calving and following con- 
ception, these are engaged in involutionary activity 
which is so vital to the success of a continuous 
breeding programme. 


It is, therefore, no surprise that the tissues of the 
uterus get completely exhausted, lose their optimal 
vitality and resistance and fall an easy prey to the 
onslaught of a variety of infective microbes reaching 
the uterus via the blood, on the male genital organ, 
with the inproperly sterilized inseminating equip- 
ment and appliances and those used by a veteri- 
narian during gynacological examination of animals. 
These microbes initiate a number of stressful disease 
conditions which sap the vitality and productive 
capability of the milch animals. Of these reproduc- 
tive diseases, the more important ones are discussed 
here under. 

Metritis and Pyometra : These conditions are 
usually seen after a calving. When proper sanitary 
precautions are not taken during a calving, dirty 
and unsterilized ropes, instruments and appliances 
are used during a difficult parturition or at the time 
of an insemination, a variety of infective micro- 
organisms enter the uterus and initiate inflamma- 
tory changes in the tissues. This condition is 
known as Metritis. In this condition pus is formed 
and it gets discharged to the outsjde via the vagina 
as a dirty coloured, foul smelling fluid. The dis- 
charge gradually increases in amount and may 
continue to flow for a long period, as long as the 
'os’ or mouth of the uterus happens to remain open. 

If the os of the uterus gets closed, the discharge 
gets accumulated within the uterus, which swells 
up in size and becomes turgid. This is the condition 
of pyometra. Following a case of pyometra the 
micro-organisms can invade the blood stream, cause 
septicaemia and affect other tissues and organs of 
the body. 

Whether it be a case of metritis or pyometra, 
the normal breeding programme gets disrupted, 
production and health of the animals is also 
adversely affected. The^ cattle owners have to 
sustain a financial loss due to these conditions. 

A well informed attendant or animal owner 
can easily recognise these conditions and seek the 
assistance of a Veterinarian for a prompt and 
proper treatment of the case. This mainly involves 
an evacuation of the discharges from the uterus, 
cleaning the uterus from within and placing of 
anti-microbial drugs in the uterus to prevent any 
further pus formation. This should always be done 
under the guidance of a Veterinarian. 

Efforts should be made to prevent these condi- 
tions. For this purpose emphasis must be laid on 
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the cleanliness of the animal and its environment. 
All the appliances used for insemination, during a 
difficult calving and for gynaecological examination 
of the calves should always be properly sterilized. 

Placentitis : The pathogenic micro-organisms 
can force their entry into the uterus immediately 
preceding the conception and cause an inflamma- 
tion of the placenta the covering which surrounds 
the foetus on all sides. Such a condition is known 
as placentitis and can be caused by some particular 
micro-organisms only, eg. Brucella abortus; Vibrio; 
foetus Tritrichonsonas foetus etc. Following such 
an inflammation, the close relationship between 
the foetus and the mother at the cotyledons, 
becomes loose and after a time snap off finally. 
As a consequence of this break up of relationship, 
the pregnancy gets terminated, the foetus becomes 
harmful for the mother. Who the, throws out the 
foetus. This is an abortion. An abortion caused 
by different micro-organisms may be seen at 
different stages of pregnancy i.e. either in the 4th, 
6th or 8th month. Be it at any stage, it causes a 
sudden disruption ’ of the breeding programme and 
a great loss to the cattle owner. 

Usually no clear cut symptoms are seen before 
an abortion occurs and it is a sudden occurrence. 
This may be followed by abortions in the following 
pregnancies as well. 

In the event of an abortion taking place on a 
farm, the aborted animal should be looked after 
with due care. Cleanliness of the reproductive 
organs should be ensured to avoid an initiation of 
metritis or pyoraetra etc. This should, then, be 
followed by a complete check up of the animal by 
a Veterinarian to ascertain the precise cause of 
abortion and on his advice necessary precautionary 
measures should be brought into effect. ’ 

To protect the animals of a herd against infec- 
tion by brucella abortus, the female calves of 6-12 
month age group are vaccinated with a vaccine — 
cotton strain 19 vaccine. All the young animals 
in the herd should be so protected. Other preven- 
tive measures are the same as enumerated above. 
Another important measure is to ensure that ( the 
females in a herd are mated only to such males as 
have been tested are known to be free of these 
infections. Where artificial insemination is the 
method chosen for breeding of the animals ensure 
that the semen used does not carry the infection. 


Retained placenta : This is a v^ry common 
complaint amongst regular breeding animals. This 
may be caused due to a number of factors such as 
debility due to disease, old age, exhaustion of the 
cow following a prolonged parturition etc. in 
such cases the animals fail to throw out the placenta 
following its calving. Retained placenta is also 
seen in animals which have suffered from brucello- 
sis, usually in the third pregnancy following first 
abortion. 

In this condition the placenta fails to come out 
— either fully or partially — is seen hanging from 
the vagina, gets decomposed and causes an inflam- 
mation of the uterus i.e. metritis. The symptoms 
of metritis, then, supervene with the additional 
observation that fragments of the decomposing 
placenta come out with the discharge from the 
uterus. 

A case of retained placenta can be spotted 
easily. In cases where the placenta fails to be 
thrown out in 12-18 hours following a calving, one 
can suspect its retention. This can be confirmed 
by an examination of the animal. 

The treatment of a case of retained placenta is 
on parallel lines to that of metritis ; with the 
additional requirement that pieces of the placenta 
in the uterus should be carefully removed. Care 
should be taken to ensure that removal of the 
placenta is done slowly and no injury to the uterine 
wall is caused as a result of rough handling of the 
case. This can cause further damage and stress to 
the animal. 

This condition can and should be prevented. 
Prevention can be achieved by controlling the 
microbial infections which cause the retention. 
Efforts should also be made to avoid debility of 
pregnant animals, exhaustion of animals at calving 
time. In all cases where the placenta gets retained, 
immediate steps should be taken to remove it so 
that the animals do not have to suffer other harm- 
ful conditions like metritis and pyometra, which 
follow the neglected cases of retained placenta. 

Prolapse of the uterus : This condition also 
affects a number of good, regular breeding animals. 
In this condition the uterus gets displaced from 
its normal position, comes out through the vaginal , 
canal and hangs outside. 

Main cause for this condition is debility of the 
animal. The uterus may get displaced following 
strong uterine contractions necessary to cause cx- 
( Contd . on page 24) 
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GREAT MEN SPEAK 


We must always listen to criticism of our faults 
and failings never to our praises. 

, Mahatma Gandhi 

God is one. He is ever Changeless and Form- 
less. We are His mirrors. If we are straight and 
pure, God is also reflected in us as such. But if 
we are crooked and vile. His image suffers the same 
distortion. It behoves us, therefore, always to 
remain clean and pure in every respect. 

Mahatma Gandhi 

He alone knows the charm of solitude who has 
deliberately taken to it. 

Mahatma Gandhi 

He who is the dust of everybody’s feet is near 
to God. 

Mahatma Gandhi 

Life is not for making merry. Rather it is for 
the realisation of God and for the service of 
humanity. 

Mahatma Gandhi 

A man of the world can as little comprehend 
the universe as a fish living in the ocean can 
fathom its depths. 

Mahatma Gandhi 

Truth can be found by searching within, never 
through argument or disputation. It is just the 
same if for ‘Truth one reads ‘God’. 

Mahatma Gandhi 

If God resides in every heart, then who dare 
hate whom ? 

Mahatma Gandhi 

The darkness of egoism is more impenetrable 
than darkness itself. 

Mahatma Gandhi 

Our body has been given to us on the under- 
standing that we should render devoted service to 
God with its aid. It is our duty to keep it pure 
and unstained from within as well as from without, 
so as to render it back to the Giver when the time 
comes for it, in the state of purity in which we 
got it. 

The relation between the body and the mind is 
so intimate that, if either of them got out of order, 
the whole system would suffer. Hence it follows 
that a pure character is the foundation of health 


in the real sense of the term; and we may say that 
all evil thoughts and evil passions are but different 
forms of disease. 

Perfect health can be attained only by living in 
obedience to the laws of God, and defying the 
power of Satan. True happiness is impossible 
without true health and true health is impossible 
without a rigid control of the palate. All the other 
senses will automatically come under control when 
the palate has been brought under control. And 
he who has conquered his senses has really con- 
quered the whole world, and he becomes a part 
of God. 

Mahatma Gandhi 

All fear and anxiety is the result of desires; 
headaches and heartaches are the consequence of 
desires. You cringe and sneak before the President 
or King, because you desire his good grace. You 
become the Lord of Lords, the ICing of Kings when 
you are free of desires, when one by one these 
desires are thrown off. How free and Happy you 
become that moment ! Thus Rama says that the 
path of Truth is not a thing to be accomplished or 
brought about, your exertions and efforts are that 
you will have to undo simply the bondage and 
thraldom which you have already done through 
your desires. 

Swami Rama Tirtha 

In the first attempts, in the religious direction, 
the devotee, the worshipper, looks upon God as 
away from him, as invisible, and he speaks of God 
in the third person, as if he were absent, “I am 
His”. This is the beginning of religion, it is like 
mother’s milk to every child of religion. Without 
having once fed upon thft milk, a man is incapable 
of making further progress in religion, “I am his”. 
Is it not sweet when a man realises even this per- 
fectly; awakes early in the morning and thinks, 
“My master wakes me”, goes to his official duties 
and looks upon those duties as imposed upon him 
by his dear, sweet master, God; Looks upon the 
whole world as God’s and regards his house, his 
relatives, his friends as God’s, as vouchsafed unto 
him by God ? Oh, is not the world turned into a 
veritable Heaven, is not the world converted into 
a Paradise ? Let the man be sincere, let him earn- 
estly and with his whole heart feel and realize that 
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everything about him is his Master’s, his God’s, 
and this body is His. When realized perfectly even 
this idea brings exquisite joy, indiscribable Happi- 
ness, supreme bliss— it is sublime. This is sweet 
enough when realised and put into practice, but as 
a creed it is only the beginning. 

Swami Rama Tirtha 

People who believe in religion as an experience 
of truth, as an encounter of the Reality, will never 
quarrel about the names which they give to God. 
They will never quarrel about the approaches by 
which one gets to God. They will tell you that 
God is there in your inmost heart; He is the secret 
of your being; He is the Lord of your inner chamber 
There He is if you have the perception to see that 
He dwells there, hidden. Because we have so many 
other interests in life, He is there unrecognized. 
If you are able to unveil the secret, you see Him 
face to face. It is not a question of your trying to 
get at God. not a question of your having an idea; 
but the idea must have you, God must take hold of 
you, possess you, make you a different being Alto- 
gether. 

Dr. Radha Krisknan 

Each man will have to pass through this great 
conflict as in the Arjuna Visada Yoga. No man 
who does not doubt or despair is truly alive. It 
was Jesus who said “My God, My God why has 
thou forsaken me ? It is Draupadi who cried out 
when she was in great distress: “I do not have 
my husband here. Not even You, O God : you 
have all deserted me. I stand alone in the naked- 
ness of my loneliness, of my utter dependence.” 
It is at that moment that the Supreme takes hold 
of you, takes you out and fashions your nature. 

Dr. Radha Krisknan 

Each soul is potentially divine. 

The Goal is to manifest this divinity within, by 
controlling nature, externa? and internal. 

Do this either by work, or worship, or physic 
control, or philosophy by one, or more, or all of 
these and be free. 

This is the whole of religion. Doctrines or 
dogmas, or rituals, or books, or temples, or forms, 
are but secondary details. 

Swami Vivekananda 

Good and evil are inextricably combined and one 
cannot be had without the other. The sum total 
of energy in this universe is like a lake, every wave 
inevitably leads to a corresponding depression. 
The sum total is absolutely the same; so as to 


make one man happy is to make another unhappy. 
External happiness is material and the supply is 
fixed; so that not one grain can be had by one 
person without taking from another. Only bliss 
beyond the material world can be had without loss 
to any. Material happiness is but a transformation 
of material sorrow. 

Swami Vivekananda 

“Do not blame any other but thy own past 
deeds. I am reaping what 1 sowed, so why blame 
another ?” 

Guru Nanak Dev 

The mind, no doubt, is restless and hard to 
curb, but it can be subdued by constant practice or 
detachment from worldly things.” 

Geeta 

We labour to bring about a welfare State in 
India. In countries where such a State has been 
established in so far as the material things of life 
are concerned, we see patterns of behaviour which 
shock the older generation. There is growing 
juvenile delinquency and a rejection of all set 
patterns and even of basic national cultures. While 
on the one side we see tremendous advance, on the 
other we notice a disintegration of society, because 
of cement of moral and ethical standards and 
patterns of behaviour gradually melts away. In 
any event, we cannot stop or reverse the current of 
change which science and technology have brought 
about in great parts of the world. The question 
for us to consider is whether we can retain in this 
process some of the basic values to which humanity 
has attached great importance in the past, and 
whether the spiritual element in life, using the word 
in its widest sense, can be retained or augmented 
or whether it will fade away. Without that spiri- 
tual element, probably the disintegration of society 
will proceed inspite of all material advance. 

Jawaharlal Nehru 

Our scientific world is our world of reasoning. 
It has its greatness and attractions. We are ready 
to pay the homage due to it. But when it 
claims to have discovered the real world for us and 
laughs at the worlds of all simple minded men, 
then we must say it is like a general grown intoxi- 
cated with his power, usurping the throne of his 
king. For the reality of the world belongs to the 
personality of man and not to reasoning, which use- 
ful and great though it be, is not the man himself. 

Rabindernath Tagore 
( Contd . On Page 20) 
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Application of Dry Farming Techniques for 
Successful Crop Production 
in India 


S. S. Ram & R. M. Singh 

Agricultural Engineering , SKM College of Agri Jobner. 
Dean , Rajasthan College of Agri . Udaipur. 


About 61 per cent of arid and 13 per cent of 
semi-arid land of country is in Rajasthan. The 
average annual rainfall (31.7 cm.) of the state in 
general and of the districts — Barmer (26.3 cm.), 
Bikaner (29.1 cm,), Churu (17.9 cm.), Ganganagar 
(25.9 cm.), Jaisaimer (17.9 cm.), Jalore (35.5 cm.), 
Jhunjhunu (40.0 cm.) Jodhpur (24.0 cm.), Nagaur 
(31.9 cm.) and Pali (39.0 cm.) in particular is less 
than 40 cm. 85 to 96 per cent of this amount is 
received from July to September. Therefore, suc- 
cessful crop production in the state is not possible 
without adopting dry farming practices. Dry farm- 
ing is the system of producing crops under condi- 
tions of low and uncertain rainfall through efficient 
management and utilization of rain water. In 
areas where there is facility of even a few irrigations 
between long dry spell of two consecutive rains, 
dry farming can be very successful. The practices 
which will help catching rain water so that there is 
no run-off, holding most part of rain in soil and 
preserving it for efficient utilization, should be 
adopted for successful crop production. 

Mechanical measures like bunding and tillage 
have been associated with agronomical practices 
like manuring, crop rotation, strip cropping, fallow- 
ing, and use of drought resistant varieties only with 
a limited success. Therefore, land development 
followed by mechanical measures in the authors’ 
opinion need further clarification for their correct 
application in dry farming. Any area which is to 
be brought under dry farming should be first fenced 
and no grazing should be allowed. If general slope 
within the area is less than 2 per cent and soil is 
sandy, contour bunding may be done, provided 
field is uniformly graded in the direction of slope. 
If too many high and low spots are there, levelling 
between two bunds would be necessary. 

Contour bunding followed by contour cultiva- 
tion (without levelling operation between two 


bunds) may be practiced to a great success. Con- 
tour cultivation is the tillage operation on contour 
lines so as to make small bunds or water obstacles 
or minibarries perpendicular to the direction of flow 
of water. In these small but large in number 
harries, rainfall receives maximum opportunity for 
infiltration, thus increasing soil moisture uniformity 
over entire land while reducing the erosion hazard. 
Barriers formed by contour cultivation in sandy 
soils are very small and are generally washed away 
in the very first rain. It would be desirable to 
have some bigger size barrier (a ridge 25 cm. high 
formed by a bund former) at closer spacing so 
that even if there is a shower of high intensity 
lasting even an hour or more the barrier should not 
be washed away. Such ridges formed at closer 
spacings (4 m.) will retain water to be absorbed in 
soil without runoff and can be made very con- 
veniently and economically without much of levell- 
ing operation. 

The areas where land slope is uniform, regular 
and does not need much of cutting and filling to 
clear of high and low spots, land may be graded 
and smoothed. It is defiined as the process modi- 
fying surface relief depressions to a plain land 
surface to allow uniform absorption of available 
rain water in the soil profile. Land smoothing here 
refers to clearing of little basis or artificial storage 
pits on the surface. A smoother surface, whether 
graded or level, helps provide uniform water spread- 
ing over entire area. Grade or length of slope 
should be in conformity with the soil type and 
expected runoff, otherwise high water velocities 
may cause soil erosion. On lands where slope 
exceeds 5 to 6 per cent and soil depth is a limiting 
factor, outwardly gentle sloping terraces may prove 
feasible for moisture conservation. 

Proper tillage operations should be carried out 
to the benefit of crop in dry areas. Objective of 
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tillage as specifically applied to dry land agricul- 
ture is the mechanical manipulation of soil to 
provide conditions affecting weed control, more 
infiltration and aeration suited to crop growth by 
increasing the catching, holding and moisture pre- 
serving qualities of soil. Some latest concepts 
like zone tillage, mulch tillage and minimum tillage 
have a great promise in moisture conservation in 
arid and semi-arid zones. 

We are not only faced with the moisture con- 
servation in dry areas but also with water and wind 
erosion problems alike. Problems of water erosion 
can be solved by the above practices if properly done 
and managed. Wind erosion which is a very serious 
problem in arid and semi-arid zones should be 
tackled by wind erosion control measures. These 
measures are fundamentally the reduction of sur- 
face wind velocity and modification of surface 
characteristics other than vegetative methods like 
cultivated crops, shrubs and treats field and con- 
tour strip cropping. Tillage practices to produce 
rough and cloddy, surface, ridges normal to direc- 
tion of prevailing wind, wind breaks, brush fences 
board walls are common. The practice of surface 
stubble mulch tillage is very effective in wind ero- 
sion control. 

If sufficient catchment area is available and 
some runoff is expected; ponds can be constructed. 
Ponds are essentially surface storage depressions 
whether dug or natural to store excess runoff for 
crop production and animal or human use during 
off monsoon period or otherwise when required. 
Depending upon soil, vegetation and rainfall charac- 
teristics, certain volume of runoff is expected for 
land even in dry zones. Although all efforts are 
made by providing agronomical and mechanical 
systems of water absorption and permeation in the 
ground, one is sure to get 10 to 25 per cent runoff 
even in most of the aridzon^s of India. It is, there- 
fore, very necessary to cat<?h and impound this 
quantity for future use. Both the embankment and 
dugout type ponds may be successfully used in dry 
zones. Converting naturally available depressions 
in storage reservoir may prove more economical 
especially in dry tracts. To store water against 
deep percolation and surface evaporation is a 
problem. It is unfortunately frequent that soils do 
not favour water holding at places where bund 
construction is desired. Under the circumctances 
i.e. where more impervious soil layer is not avail- 
ble incorporation and final compaction of well 
graded material (about 60 to 75 per cent well 


graded sand, 20% clay and remaining «well graded 
silt) is beneficial. Use of bentonite, with minimum 
of 10 to 15 per cent sand as sealing material may be 
successfully made. Polyphosphate (a defloculating 
agent) and plastic films may be used as reservior 
liners. Pre-fabricated asphalt planks are also used. 
To check, surface evaporation plastic styrofoam' 
rafts, and monolayers (long chain alcohal) may be 
used. Since, heavy earthwork and expenditure is 
involved in construction of these structures, it is 
always a good practice to follow a scientific design 
and maintenance procedure to obtain good results. 
To illustrate the dry farming practices an area on 
the Agronomy Farm of College of Agriculture, 
Jobner was undertaken and developed. 

Development of the field for Dry Fanning 

An area which is on the Agronomy Farm, 
College of Agriculture, Jobner has no irrigation 
facilities. In kharif only crops like bajra, cow pea, 
moong, guwar are sown. Average rainfall of this 
place is only 50 cm annually. This rain is very 
uncertain and sometimes very untimely. Soil is 
sandy (85 to 90% Sand), water holding capacity 
poor and infiltration very high. Crops in kharif 
often fail due to long dry spells between two con- 
secutive rains. In rabi often no crop is sown due 
to lack of irrigation facilities. It was therefore, 
necessary to make provision to catch, store and 
preserve rain water so that in kharif crops can be 
grown successfully and soil moisture can be made 
available in rabi for growing drought resistance 
crops without fail even in absence of irrigation. 

There are various practices discussed above for 
conserving moisture such as levelling and grading, 
terracing, bunding contour ridging, tillage opera- 
tions etc. Each practice has its own merits and 
demerits. With a view to develop the field for dry 
farming, it was divided in following areas depending 
upon contour characteristics. 

i) Area for strip cropping. 

a) contour strip cropping. 

b) field strip cropping. 

ii) Area for grading and levelling. 

iii) Area in which bunds were made with a 
tractor drawn bund former along the con- 
tour line with little deviation where neces- 
sary to keep the strip of almost constant 
width. 

(■ Contd . on page 25) 
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Non-Chemical Control 
.of Plant ' Diseases 
in India 

G. Arjunan and D. Mohanraj 

Department of Plant Pathology Tamil Nadu 
Agricultural University , Coimbatore. 

Plant diseases are one of the greatest hazards in 
man’s continued struggle to feed and clothe himself. 
A food deficient country like India must aim at 
maximum total production. Violent fluctuations 
in production are caused by the destructive effects 
of epiphytotics control of plant diseases can be ob- 
tained by the use of plant protection chemicals. 
Nowadays a shortage in production of chemical 
protectants in India, is felt. Cultural practices 
adopted in the normal course of crop production 
may be changed to suit the control of plant diseas- 
es. This may reduce the cost of cultivation of each 
crop and the chemical can be saved and used in 
most appropriate cases. 

Man can till the soil, add fertilizer and water, 
rotate his crops and practice crop sanitation which 
will protect crops from the attack of pathogenic 
organisms. All these efforts to provide satisfactory 
conditions for the growth of crop plants and pro- 
tect them from pathogens constitute cultural prac- 
tices. The cultural practices that have been useful 
in plant disease control are discussed. 

Tillage 

Prompt ploughing soon after the harvesting of 
a crop is beneficial from the disease stand point, 
to facilitate delay of the crop residue on which 
many pathogens are dependent. Deep ploughing 
effectively reduces the quantity of inoculum (dis- 
eased tubers) in the case of late blight of potato. 
Deep planting often favours damping off and other 
soil-borne fungus diseases by lengthening the sus- 
ceptible seedling stage. Shallow planting of pota- 
toes results in less damage from Rhizoctonia solania. 
Regular cultivation aids in keeping weeds in check, 
many of which might be hosts to vectors of plant 
pathogens. Oxalis spp., the alternate weed host of 
Puccinia sorghi attacking corn is controlled to re- 
duce the quantity of inoculum. 


Selection of clean disease free seeds and seed 
materials 

It is better to use originally clean seed than 
separating uninfested seeds from infested lots as 
selecting or cleaning seed has its value, not only as 
regards disease but also in order to avoid other 
seed-transmitted defects. Cleaning seed wheat by 
fanning to blow out the light smut balls is a neces- 
sary preliminary to seed treatment in the case of 
bunt and is useful in the control of scab and other 
wheat diseases. Cleaning by floatation after de- 
lating is a standard practice in removing infected 
seed from cotton and in separating ergot sclerotia 
or nematode galls from rye and wheat seed. Tubers 
infected with bacterial ring rot may be removed 
from seed potatoes by hand culling in a dark room 
under ultra-violet light, and hand selection to re- 
ject any obvionsly defective or infective propagat- 
ing material. 

The infected seeds and seed materials are the 
primary sources of infection. Diseases like sesame 
leaf spot and foot rot of paddy, grain and loose 
smuts of sorghum, anthracnose of beans, bunt, flag 
smut and loose smut of wheat, bacterial blight of 
rice, black arm of cotton, cowpea mosaic, pea 
mosaic, black gram leaf crinckle, tobacco ring spot, 
soyabean mosaic etc., are transmitted through true 
seeds. Virus diseases of potato, fruit trees, “Katte” 
disease of cardamom, bunchy top of banana, 
cassava mosaic of tapioca, sugarcane mosaic, black 
scurf of potato, bacterial ring of potato, foot rot 
of ginger, red rot and smut of sugarcane, wilt of 
betelvine are all transmitted through tubers, setts, 
grafts and budwoods. Selection of disease free 
seeds and seed materials before sowing or planting 
helps to give a good start for crop growth. Tuber 
indexing in potato has been used for obtaining 
disease free seed and for protecting the crop from 
virus attack. 

Obtaining seeds from disease free localities 

Seeds and seed materials have to be obtained 
from disease free areas. Southern States of India 
get their potato seed tubers from Simla for the 
control of virus diseases and bacteria] ring disease. 
Fanners in southern parts of Gujarat import ginger, 
seed-rhizomes from the northern parts of Gujarat 
where the crop is free from foot rot disease, 

Removing the body or reproductive parts of the 
pathogen 

In a few instances, where the pathogen is large 
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and conspicuous and the value of the host is con- 
siderable, a limited control value attaches to re- 
moval of the pathogen or its reproductive parts by 
hand. This applies in the removal of ceaarapple 
rust galls from ornamental cedars, leafy mistletoe. 
Corn smut deserves more attention in this connec- 
tion as also Danoderma wilt of coconut. 

Adjustment of sowing or planting date 

Timing of sowing or planting may sometimes 
be helpful by avoiding periods particularly favour- 
able for a pathogen. Late planted wheat crop 
exposes itself less to infection by rust than wheat 
crop planted on normal dates. Early and late 
sown crops have been found to be free from 
Oodhubatti disease of rice. For the control of 
leaf rust of sugarcane and blast of ragi the crops 
are planted during September-October instead of 
in June-July and thus they escape from the disease 
attack. Late sowing of cotton saves the crop from 
black arm disease. Late sowing reduces intensity 
of dry root rot infection in groundnut. Adjust- 
ment of sowing time of potato avoids optimum 
temperature of soil for the black scurf fungus. 
Adjusting sowing time to evade the insect vector 
incidence is suggested for the control of tobacco 
leaf curl. Early sowing is recommended for the 
control of tikka leaf spot of groundnut. Adjust- 
ment of sowing time has been found to avoid the 
rosette disease of groundnut. Avoiding cool and 
cloudy days for planting will help to reduce red 
rot of sugarcane. Delaying the planting of winter 
wheat while nearby fields of spring wheat are still 
green (and possibly wheat streak infected) is an- 
other way of keeping the virus inoculum down to 
a low level. 

Seed rate and spacing 

Closer spacing generally increases the diseases 
caused by fungi. Overcrowdling of seedlings in the 
nursery often leads to higfi mortality of vegetable 
and forest tree seedlings by damping off diseases. 
Reduced seed rate is recommended for the control 
of damping off* diseases. Adoption of wider spac- 
ing helps to reduce the incidence of redgram wilt as 
the disease spreads through root contact. Wider 
spacing reduces infection by powdery mildew fun- 
gus on tobacco because of more sunlight and low 
humidity near foliage. Wider spacing reduces 
incidence of cotton anthracnose. Over planting to 
obtain thick stands has been recommended as a 
means of reducing damage from bacterial wilt of 
sweet corn caused by Xanthomonas stewartii. Closer 


spacing of 15 cm x 15 cm reduced the incidence of 
disease in percentage and increasing the yield in 
contrast to a wider spacing of 30^cm x 30 cm. 

Selection of disease free areas for seed multiplication 

Disease free seeds and seed materials may be 
grown in areas known to be free from such diseases. 
Coffee can be grown in western Hemisphere usually 
free from coffee rust which causes heavy losses in 
Eastern Hemisphere. In India, the potato diseases 
like bacterial ring and virus diseases have been 
effectively controlled by planting seed potatoes 
obtained from Simla where the seed remains free 
from such infections. By growing seed materials 
in places where the population of vectors is very 
low, potato virus diseases can be avoided. Seed 
potato is grown in Scotland where the population 
of the aphid vector ( Myzus persicae) is low. 

Avoidi dg use of infected manure 

This is an important source of soil infestation 
in the cases of corn smut, brown spot of com, 
potato scab and cereal downy mildew. 

Regulation of fertility level and balance 

Most fertile soils eventually require the appli- 
cation of fertilizer even when managed in accor- 
dance with the best tillage and rotation practices. 
Long sequence of crops removes large quantities 
of nutrient elements from the soil. The most com- 
monly deficient element is nitrogen. The cereal 
crops, cotton, vegetables, forage crops and indeed, 
most economic plants show signs of distress when 
grown in soil with insufficient nitrogen for normal 
metabolism. Various degrees of chlorosis are first 
symptoms, which may be followed by blighting or 
burning, cessation of growth, and premature sen- 
escence. When phosphorus is lacking, stunting, 
foliage discolouration, die-back may occur. Cotton, 
corn, stone and pome fruits, and vegetable crops 
commonly show signs of phosphorus hunger when 
grown in soils deficient in this clement. Potash 
symptoms includes various types of chlorosis, leaf 
distortion, and irregular necrosis. Cotton, tobacco, 
grapes and vegetables all react rather quickly 
when grown in soils deficient in available potas- 
sium. To recover from deficiency diseases, neces- 
sary nutrients in the form of fertilizers have to be 
provided. The practice of turning under green 
manure crops has the object of adding significant 
quantities of organic material to agricultural soils 
to improve their physical condition and to supply 
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important quantities of plant nutrients in soluble 
forms. Application of organic manures and green 
manuring reduces the incidence of Fusarium wilt in 
redgram. Application of farm yard manure at the 
rate of 42 tons per acre has been found to control 
the wilt disease of cotton in the later stages of the 
crop. 

Acute disease development sometimes arises 
from a disproportionate amount of one or more 
major mineral elements. Maintenance of tea 
bushes in vigorous growing condition is suggested 
as the’ red rust disease occurs more on unhealthy 
or less vigorous bushes. In general application of 
heavy doses of nitrogenous fertilizers has been 
found to increase the susceptibility of rice to blast, 
tobacco to powdery mildew, apple to fire blight and 
wheat to -rust diseases. When the plants are re- 
covering from stem rot disease of rice, it has been 
advised to apply nitrogenous fertilizers like am- 
monium sulphate to check the spread of the dis- 
ease. Application of superphosphate to soil 
appears to increase the resistance of tobacco crop 
to leaf curl virus. Application of potassium re- 
duces the infection of black arm and wilt of cotton 
and stem rot of rice. 

Correction of deficiencies in trace elements 

The correction of mineral deficiencies is an 
important control measure. On some soils where 
boron deficiency is likely to prevail, borax is com- 
monly added before planting. Copper deficiency 
is corrected by adding copper sulphate to ferti- 
lizers. If a copper fungicide has been applied to 
the previous crop, there probably is enough copper 
available for the current crop. Plants are sprayed 
with manganese sulphate to correct manganese 
chlorosis. Magnesium deficiency is coirected by 
the application of magnesium sulphate. Zinc 
deficiency in citrus is corrected by the addition of 
zinc sulphate to the soil or it may be applied by 
incorporation in a spray mixture. Iron-deficiency 
chlorosis is corrected by spraying with ferrous 
sulphate solutions. 

Soil amendment 

Soil amendment is a large element in disease 
control, in the case of dry land foot rot of wheat, 
in which weathered or undernourished plants are 
most subject to disease. Specific soil amendment 
practices are indicated in the case of cotton wilt 
(potassium) potato scab (sulphur), club root of 
Crucifers (lime) and ^bacterial spot of stone fruits 
(nitrogen). 


Adjustment of soil reaction 

This method consists of application of lime or 
sulphur to change the pH of the soil which is 
favourable for the growth of pathogen. Good 
control of club root of cabbage is obtained by the 
application of 550 kg of lime per acre and control 
of powdery scab of potatoes is by applying sulphur 
at the rate of 410 kg/acre. Attack of root rot of 
tobacco ( Macr op homina phase oli) was overcome by 
application of 1000 to 2000 kg of lime per acre to 
the soil. As the brown rot bacterium in potato 
cannot thrive in two pH, application of sulphur at 
the rate of 135 kg/acre reduce the ph of soil and 
then liming the soil at the rate of 1000 kg/ha to 
to correct excess acidity is recommended. In South 
Kanaraapplication of lime is recommended for the 
control of stem rot of rice. Application of sulphur 
to the soil to change the reaction to pH 5 or lower 
practically eliminates losses due to sweet potato 
soil rot ( Streptomyces ipomoea). 

Method of cultivation 

The incidence of onion smut has been largely 
prevented by changing the method of cultivation. 
Adaptation of transplanting seedlings instead of 
seedling helps the plants to escape from the disease. 
On the other hand “Katte” disease of cardamom 
has been successfully controlled by raising the crop 
by seedlings instead of through rhizomes. This is 
done because the virus is transmitted through rhi- 
zomes and not thiough true seeds. Sugarcane crops 
infected with red rot and smut should not be 
allowed for ratooning as the underground parts left 
over, harbour the pathogens. 

Mixed cropping 

Intercropping with an immune host checks the 
spread of the disease as the susceptible main crop 
will not be available ’continuously. Inter-cropping 
of redgram with sorghum reduces incidence of red- 
gram wilt. Inter- cropping of cotton with sorghum 
and dew gram ( Phaseolus aconitifolius) results in 
low incidence of cotton root rot. Intercropping 
sorghum and phaseolus in a crop of clusterbean 
reduced the incidence of wilt and root rot of cluster 
beans. Growing pulses as a mixed crop with 
cereals like bajra or sorghum reduced the incidence 
of blight of pulses ( Phyllosticta phaseolina). 

Leguminous crops planted with rubber trees 
produces root barriers in the soil which retard the 
growth of rhizomorphic strands of the mycelium of 
Forties lignosus causing root rot of rubber. Occa- 
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sionally cover crops are used as catch crops, which 
become heavily infested because of their complete 
susceptibility to organisms such as nematodes. 
Subsequent deep ploughing tends to reduce the 
damage by the pathogens to the following crops. 

Irrigation and drainage 

Generally soil-borne pathogens spread from one 
field to another through irrigation water. Therefore, 
irrigation should not be done through diseased 
fields. Excess irrigation should be avoided in the 
case of black shank of tobacco and dry root rot 
of citrus (Fusarium sp. Rhizoctonia sp. and Diplodia 
natalensis). The incidence of wheat rust and root- 
knot nematode attack can be minimised by judi- 
cious application of water. High pressure water 
spraying may aid in the control of diseases due to 
superficial organisms like powdery mildew. 

Improved soil drainage is helpful in the control 
of root rots of cereals and vegetable crops, stem 
rot of rice, Cephalosporium wilt and brown spot 
(Cercospora langipes) of sugarcane, dry root rot 
and gummosis of f citrus and fruit rot of ginger 
( Pythium myriotylum). Raising seedlings of vege- 
tables in raised seed beds helps in the control of 
damping off diseases. 

Trenching 

Trenching between rows of orchard trees arrest- 
ed the growth of Texax root rot organism ( Phyma - 
totrichum amnivorum) through soil. In India, this 
method has been successfully used for the control 
of citrus die-back. Ganoderma wilt affected coco- 
nut aud arecanut trees are isolated by digging 
trenches all round to prevent the spread of the 
disease. 

High budding 

High budding is a mechanical method of avoid- 
ing infection and followed for the control of citrus 
gummosis. In low budded plants bud point is very 
close to soil and become very easily diseased. In 
high budding the distance between bud point and 
soil is lengthened. Staking of lowermost branches 
arising close to soil helps for the control of soft 
rot of citrus and fruit rot of chikoo. 

Crop rotation and fallowing 

Soil pathogens, which can attack plants of one 
or a few species or even families, can sometimes be 
eliminated from the soil by planting for three or 
four years, crops belonging to species or families 
not attacked by the pathogen. Monoculture us- 


ually results in increased incidence of plant disease 
and steady reduction in yields. When a single 
plant species is seeded year after year, soil in- 
habiting pathogens may increase to the point at 
which economic production is no longer possible. 
Examples of such diseases include Panama wilt of 
banana, wilt of flax, common scab of potatoes, 
Sclerotinia rot of sunflower and root rot of cotton. 
The pathogens may persist from one to ten years 
or longer in the absence of principal economic host. 
Non-soil inhabiting pathogens, such as those 
causing some smuts of cereals, late blight of potato, 
leaf spot of banana and virus diseases of many 
economic crops are usually more destructive when 
single cropping is practised. This may be due to 
increasing quantities of over-wintering inoculum, 
repeated infection of economic hosts, or weed hosts 
whichserve as ^natural reservoirs for the pathogen 
and the increase of insect-vector population. In a 
rotation taxonomically unrelated species are intro- 
duced to prevent the incidence of inoculum and to 
interrupt disease cycles and thus reduce losses 
from plant diseases. Crop rotation is useful in the 
control of wilt of redgram, downy mildew of bajra, 
brown rot of potato, vein-clearing of bhendi, 
anthracnoses of cotton and cucurbits and tikka 
leaf spot of groundnut. A three or four year ro- 
tation with paddy or sugarcane is recommended for 
the control of Panama wilt of banana. For the 
control of brown rot of potatoes crop rotation 
eliminating potato and other solanceous hosts 
should be followed. A three year crop rotation 
including chilli is followed for the control of brown 
rape on tobacco. Chilli crop stimulates the germi- 
nation of the parasite seeds in the soil without 
itself being parasitised. Among bacterial diseases, 
bacterial wilt of tomato and many other plants 
caused by Pseudomonas solanacearum is difficult to 
control when the pathogen becomes well established 
in the soil. Three year rotation with maize, soya- 
bean and red top grass when used in conjunction 
with other measures can be adopted for its control. 
Four or five years should intervene between crops 
of tomatoes where bacterial wilt has been prevalent. 
Dry fallow is of value when there is need to con- 
serve moisture, to control weeds and to permit 
soil-borne pathogens to die ont. Water fallowing r 
for one growing season has been reported to con- 
trol Sclerotinia spp. and water fallowing for one 
to three years has been practiced successfully in 
the control of Fusarium wilt of banana. Fallowing 
has been effective in the control of take-all disease 
of wheat and Cercosporella herpotrichoides, a root 
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Effect of Nitrogen, Phosphorus and 
Potassium Fertilization on Grain Yield and 
Phosphorus Content of Gram 
(Cicer arietinum Linn.) 

M. S. Auiakh, Bhajan Singh & G. S. Sakhon, 

Deptt. of Soils , Punjab Agr ti University, Ludhiana 


Introduction 

Gram ( Ciczr arietinum L .) is an important 
pulse crop in India. It is largely consumed in the 
form of a pulse ( 4 daF) while its tender green grains 
constitute a very favourite vegetable. 

Optimum fertilizer application is one of the 
well established methods for increasing crop pro- 
duction, The information on the fertilizer require- 
ment of gram crop is limited inspite of its impor- 
tance. The present studies were, therefore, initiated 
to know the effect of N, P and K fertilization on the 
yield of gram. Maximum response dose, optimum 
dose and economics of fertilization have also been 
worked out. 

Materials and Methods 

A field experiment was conducted on a loamy 
sand soil at the Punjab Agricultural University 
Farm, Ludhiana during Rabi 1974-75. The soil 
tests indicated pH 8.5, E. C. 0.10 mmhos/cm and 
O. C. 0.20%. Available N, P and K were 100, 12 
and 120 kg/ha respectively. Selected combinations 
of five levels each of N, P and K were tried in an 
8A4 design as proposed by Cochran and Cox (1950). 
The N, P and K were supplied through urea, triple 
superphosphate and muriate of potash, respectively. 
The seeds of G-l 30 gram were sown after drilling 
the above fertilizers. 

The grain yield was recorded. The grains 
were analysed for total phosphorus content follo- 
wing vanado-molybdo-phosphoric acid method 
(Jackson, 1967). 

Results and Discussion 

Application of N ond K was found to have no 
significant effect on the gram yield. Application of 
phosphorus increased the grain yield (Table 1). The 


application of 15.5 kg. P 2 0 5 per hectare gave 82 
per cent more yield than no phosphorus treatment. 
The maximum response dose calculated from the 
quadratic regression equation (Fig. 1) was 32.82 kg 
P 2 0 5 per hectare whereas the optimum dose was 
31.4 kg P 2 0 6 /ha. 

Gram being a leguminous crop can fix free N 
through symbiotic bacteria. Nitrogen already pre- 
sent in the soil might, therefore, had been sufficient 
as starter dose for symbiotic bacteria and thus 
applied N gave no beneficial effect on grain yield. 
Our results with P application are similar to those 
reported by Kachroo (1970) who inferred that in 
West Bengal only P application increased the yield 
considerably. The lack of response to K in this 
study might be due to the presence of illitic type of 
clay minerals (rich in potassium) in the soil. Accor- 
ding to kanwar (1959) illite is a dominant mineral in 
the soils of Punjab. 

The increased yield due to applied P may also 
be attributed to the enhanced uptake of P by gram 
(Fig. 1). In a four year trial at pusa, application of 
54 kg. P 2 0 5 per acre gave r 45.8 per cent more yield 
than no fertilization (Kachroo, 1970). Khare and 
Rai (1968) had reported that in leguminous crops, 
P application increases N fixation considerably 
along with an increase in N content of the soil. The 
results of present study reveal that application of 
higher rates of phosphorus above 40 kg P 2 0 6 /ha 
affected the grain yield adversely. This decrease in 
yield was probably due to the imbalance in the soil 
created by higher P application. 

The economics of fertilizer use was also worked 
out (Table 1) The application of 15.5 kg P 2 0 s /ha 
gave maximum profit of Rs. 427/-per hectare. 

The above results indicate that the application 
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of N and K has no effect on grain yield but applied ha where as the maximum response dose is 32.82 kg 
P increases the yield and P content of grains. The P 2 0 5 /ha. With higher rates, gram yield may be 
optimum dose of fertilizer for grain is 31.4 kg P 2 0 S / affected adversely. 


Table 1. Economics of fertilizer use on gram 


Dose of P 2 0 5 
applied 
(kg/ha) 

Notation 
according 
to design 

Grain 

yield 

(kg/ha) 

Additional 
yield over 
control 
(kg/ha) 

Value of 
additional 
yield 

(Rs.) 

Cost of 
fertilizer 
(Rs.) 

Net 

profit 

(Rs.) 

0 

-1.633 

1190 

— 



— 

— - 

15.5 

—1.000 

1450 

260 

520 

93 

427 

40.0 

0.000 

1400 

210 

420 

240 

180 

64.5 

-f-1.000 

1130 

-60 

120 

387 

—507 

80.0 

+ 1.633 

1200 

10 

20 

480 

—460 

Prices per quintal taken are 

-TSP (45% P 2 0 5 ) 

=Rs. 270/- 

Gram =Rs. 200/- 




Save Your Mustard From The Greedy Aphid 


A choice of four methods in now available for 
dealing with aphids, the destructive pest of mustard. 

They can be so greedy as to leave only a few 
handfuls of grains at harvest, if not checked on 
time. Experts, therefore, warn that any control 
measure to be effective should be taken up as soon 
as a few of them show up and not wait till they have 
multiplied in large numbers. Farmers quite often 
make the mistake of withholding any measure till 
the pest has really done some damage. Choose 
from these : 

* Apply 4 kg of Thimet 10 G (phorate) or 8 kg 
of Disyston/Solvirex 5 G (Disulfoton per 
acre. The granules should be applied by 
broadcasting followed by light irrigation. 
They should never be applied with hand. 

* Give two sprays with Sayfos 70 DP (Mena- 
zon) at 30-day intervals. Use 125 gm of 
the chemical per acre for the first spray and 
250 gm for the next spray. 

* Three sprays with Metasystox 25 EC or 
Rogor 30 EC or Thiodan 35EC. The dosa- 
ges to be used are 250 ml per acre for the 
first spray, 350 ml. for the second one and 
400 ml for the third. Instead, Dimcron 100 
(Phosphamidon) at 60, 90 and 100 ml per 
acre can be sprayed at 20 days intervals. 

* Five sprays with Malathion 50 EC at 10 
days, intervals. 


Out of these four treatments, application of gra- 
nules has been found to give maximum return in 
experiments carried out by the Punjab Agricultural 
University, Ludhiana. But it may be noted that all 
the measures are equally effective. Farmers can 
utilize any one depending upon the availability and 
cost. (F. I. V.) 

(Contd. from page 12) 

Therefore, throngh all his questionings and 
imaginings from the dim down of his doubtings and 
debates, man has come to the truth, that there is 
one infinite centre to which all the personalities and 
therefore all the world of reality, are related. He 
is Mahantam Purusham the one Supreme person; 
He is 4 Satyam , the one Supreme Reality. He is 
6 Sarvanubhuh\ He feels in him the feelings of all 
creatures, therefore he feels himself in all feelings. 

But this Supreme person, the centre of all 
reality, is nol merely a passive, a negative receptive 
being, Ananda-rupam amartam yad VibbatL He is 
the joy which reveals itself in forms. It is His will 
which ereates. 

Will has its supreme response, not in the world 
of law, but in the world of freedom, not in the 
world of nature, but in the spiritual world. 

Rabindera Tagore 
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Insecticides of Vegetable Origin 

* B. K. Varma 

Senior Entomologist 

Central Plant Protection Training Institute , Hyderabad 


Perhaps the insecticides of plant origin have 
been in use for the longest time in agriculture and 
public health but the quantity in which they are 
consumed has remained dismal low. Although the 
success of any insecticide would depend upon its 
toxicity, target specificity, short life and cheapness, 
the synthetic organic insecticides despite lacking 
some of these properties had a hey day and sur- 
passed comsumption of insecticides of any other 
origin. Because of the potential hazards posed by 
a large majority of these chemicals to human and 


animal populations and development of insect 
strains highly tolerant or resistant to them by their 
consistant use, it would be prudent to prospect for 
botanical insecticides again which are relatively free 
from such constraints. 

The number of plants and plant constituents 
which possess economically viable insecticides for 
commercial use are strictly limited. A list of such 
promising r plants, active material, toxicity and pests 
controlled are given in Table 1. 


TABLE I. 

Plants bearing insecticidal property 



Active 

LD 50 


Plant 

Ingridient 

(Oral) 
in rat 

Pests controlled 

1 

2 

3 

4 

Tobacco 



Aphids, thrips, jassids, white flies, 

Nicotiana rustica , N. tobacum 

Nicotine 

50-60 mg/kg 

leaf miners and psyllids. 

Chrysanthemum 



Aphids, thrips, diamond back 

Chrysanthemum ciner ariaefolium 

Pyrithin 1, 11 

200 mg/kg 

moth, painted bug* mustard saw 


Cinerin I, II 


fly, flea beetles, cabbage butterfly, 
red palm weevil, storage pests, 
mosquitoes and house flies. 

Derris elliptica, D. robusta , 

D . malaccensis , D. trifoliata and 

D. ferruginea, Lanchocarpus utilis 
and L. urucu 

Rotenone 

50-75 mg/kg 

Pests of vegetable crops. 

Quassia 

Quassin 

546 mg/kg 

Aphids 

Quassia amara 

Aeschrion exceisa. Pier asms, 
excelsa , P . javanica var. nepalensis 
Sweet flag 

Neoquassin 

(rabbit) 

Aphids 

Acorus calamus , A. gramineus 
Sabadilla 

Acorin 

— 

Storage pests 

Schoenocaulon officinale ( Sabadilla 

Veratridine 

4,000 mg/kg 

Bugs, leaf hoppers, houseflies and 

officinarum , Asagraea officinalis , 
Veratrum sabadilla) 

Cevadine 


cockroaches 

Hellebore 

Veratrum album 

Germerine 


Bugs and household pests 


Jonuary , 1976 
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Ryania 

Ryania spedosa Vahl. (R. pyrifera) 
and other Ryania spp. 

Ryanodine 

Pongamia pinnata (glabra) 

Anabasis aphylla 

Anabasin 

Castor 

Ridnus communis 

Recinin 

Neem 

Azadirachta indica 

Azadrichtin 

Custard apple 

Annona reticulata A . squamosa 

Anonaine 


In addition to above plant species, there are 
many plants which have remained though obscure 
to scientists, yet their leaves, bark, stem, flowers, 
seeds or roots have been used on a limited scale 
locally by farmers without the insecticidal principles 
being known. They are Ak ( Calotropis sp.), 
Dhatura (Dhatura alba, D. stramonium ), Lantana 
(L&ntana camera ), soapnut ( Sapindus mukorossi ), 
encaleptus, cashew shells, tomato seeds, corolla of 
Cassia sp., Poinciana sp., Coesalpinia sp., Callis - 
tephus sp., Jasminum sp., Tabebiua sp.. Bougain- 
villea sp., Tridax sp., Luffa sp., and Barleria sp., 
Persian lilae, Melia azedarach (leaf, fruit), Croton 
tiglium (seed), Mundulea sericea (bark), Nicandra 
physalodes (leaf) Tephrosia vogelii , Delphinium spp., 
Pogostemon heyneanus (leaves), Saussitrea lappa 
(root), Santalum album (wood), Cymbopogan nardus, 
Andropogan nardus , Cannabis sativa (leaf), Trigonella 
foenum—graecum (leaves), Vitex negundo (leaves) 
etc. which seem to possess insecticidal properties. 

The need for use of natural insecticides is to 
eliminate chemicals poisonous to man since they 
are easily biodegradable and more or less selective. 
Over the years, they have pfoved useful as killers 
of fish or human or animal parasites and destroyers 
of crop pests and withstood the natures test by not 
endangering ecological system. Production of 
synthetic pyrethroids prove the point that naturally 
occuring insecticides are much safer, effective and 
can replace chemicals poisonous to man and other 
non-target organsims. Some of the prominent 
botanical insecticides which are in commercial use 
are discussed here. 

Pyrethroids : The insecticide is manufactured 
from the dried flowers of chrysanthemum plants 
belonging to the species C. drier aviaefolium . Cul- 


750-1200 mg/kg Lepidopterous pests 
Pepper scale 

Sucking type of crop pests 
— Termites 

— Locusts and storage pests 

Aphids and human lice. 


tivation of chrysanthemum in India is mostly con- 
centrated in Jummu and Kashmir and attempts to 
increase acerage in the Punjab, U.P. and Tamil 
Nadu have not met with much success. 

The pyrithrin content of India flowers is 0.5% 
to l.*l% and inspite of 79 tons of flower produc- 
tion in Kashmir valley, 200-300 tons of flowers 
from Kenya which have 1.43%— 1.89% pyrithrins 
are imported every year to meet indigenous require- 
ment of pyrethrum. 

Pyrethrum acts as a contact poison and paralyze 
insects quickly causing death almost instantaneously. 
Since the residual effect of pyrithrine is short lived, 
it can be potentiated severalfold by adding syner- 
gists such as piperonyl butoxide, seasame or Karanj 
oil which are not toxic by themselves. Preparation 
of pyrithrin and piperonyl butoxide has been used 
in the past for the control of red palm weevil in 
coconut and storage pests. The maximum con- 
sumption of pyrethrum is for the manufacture of 
household sprays in combination with DDT, BHC, 
Lindane, Malathion etc. for the control of mos- 
quitoes, flies, cockroaches, ants, crickets etc. Being 
ephemeral in nature, pyrethrum insecticides can be 
used for the control of pests of vegetable and 
fruit crops, particularly, at the time of harvest. 

Synthetic pyrithrins named resmethrin and 
biopermethrin have been developed in U. K. as a 
substitute for DDT or dieldrin with more toxicity 
but less persistent action and mammalian toxicity. 
These may prove to be a good substitute for natural 
pyrithrins. 

Nicotine : Tobacco plants which is the main 
source of nicotine and other alkacloids is cultivated 
all over India but more extensively in the South 
in Andhra Pradesh. The total area under the crop 
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is 8,96,000 acres and the yield is about 2,63,000 
tons of dried leaves. Nicotine which is the 
principal toxic alkaloid is present upto 8% in 
Nicotiana rustica apd 2% to 3.5% in tabacum . For 
a long time, home made preparation called tobacco 
soap decoction, prepared by boiling or soaking 
over night tobacco leaves, stalks etc. in water with 
soap has been used in India as a contact poison 
to control aphids, psyllids, scale insects and white 
flies. The commercial preparation is available 
as nicotine sulphate containing 40% nicotine. 
Addition of an alkaline activator such as soap or 
calcium caseinate helps to liberate nicotine in 
nicotine sulphate besides increasing the spreadibi- 
lity of the insecticide. 

Tobacco can also be dusted on vegetable crops 
in combination with kaolin, bentonite, gypsum, 
carbonates or hydrated lime. This acts as a 
stomach poison and therefore can be used with 
advantage in integrated pest control for it does 
not kill parasites and predators and also prevents 
rapid volatilizalion or degradation thus increasing 
residual property of nicotine. 

Nicotine preparations do not leave residues for 
unduly long time nor do they cause phytotoxicity 
to foliage. It is highly toxic to insects, such as, 
aphids, thrips, white flies, jassids, leap miners, 
ants etc. and therefore can be gainfully employed 
in controlling them. 

Annually India has 28,000 tons of tobacco 
waste costing approximately Rs. 2.0 crores which is 
not put to any use. There is need to utilise this 
insecticide despite its cost for reasons of absence of 
residue problem and phytotoxicity. 

Rotenone : Derris roots containing rotenone 
has long been used as an insecticide. Plants 
belonging to the species Derris grow widely in 
Assam. D.ferruginea contains 3% rotenone and 
is not considered of any commercial value. Some 
experimental cultivation of D. elliptica D maleccences 
was started in Karnataka and Uttar Pradesh but 
no attempt has been made to utilise the roots. 

Rotenone insecticide is invaluable for the control 
of caterpillars and beetles feeding upon leaves 
especially when toxic residues are not desired. 

It is characterized by slow action both as 
contact and stomach poison as compared with 
pyrethrum and therefore can help to avoid hazards 
to vertebrates. 

Quasin : The bark and wood of the tree 
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Quassia amara , Aeschrion excelsa and Picrasma 
spp. contain insecticidal principle quasin or similar 
active ingridient. The chips are boiled in water 
and soft soap and the strained liquid sprayed. It 
acts as a contact poison and judged effective 
against aphids. 

Acorin : The roots of the plant sweet 
(. Acorns calamus) yields acorin glucocide. The 
plant grows wild in marshy areas of western ghat 
round about Nilgiri, Kashmir, Himachal Pradesh 
Manipur, Nagaland, Punjab and U. P. hills and 
regularly cultivated in Karatagere taluk in 
Karanataka State. 

The insecticidal property of acorin has not 
been exploited fully though the farmers of Orissa 
mix the powdered root with foodgrains for pro- 
tection against storage pests. The extract has also 
wide scope in perfumes and medicines. 

The plant requires only low lying, water-logged 
marshy places, unfit for growing any other eco- 
nomic crop and since its cultivation does not 
demand any attention, efforts should be made to 
grow sweet flag in order to make up the deficiency 
of a suitable insecticide for use in the granary. 

Veratridine, cevadine and germerine : 

Sabadilla seeds or rhizome hellebore or entire 
plant when dried and powdered can be used as 
20% dust formulation or applied as 1% decoction 
in water. It acts both as stomach and contact 
poison and have been found active against bugs, 
housefly, cockroaches, caterpillars, and beetles. 

The effectiveness of these insecticides is not 
long lasting because they decompose rapidly on 
exposure to light and air. Because of lack of 
persistence the insecticide could not be used on 
field crops but has scope against household and 
storage pests. 

Ryanodine : The powdered form of roots, 
stems and leaves of the plant Ryania sp. are used 
as dust or suspension which may contain 0.2% 
ryanodine alkaloid. It acts both as a contact and 
stomach poison and proved quite elective against 
caterpillars, cockrooches, mosquitoes etc. The 
residual life being short made its use uneconomical 
although there is advantage of treating food crops 
at the time of harvest with this insecticide. 

Since ryania is an imported insecticide and 
twice as expensive as pyrethrin, it has not become 
popular in India. 
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Anabasin : The leaves and stem of Anabasis 
aphylla contains the toxic principle. The plant is 
indigenous to Russian Turkistan and neighbouring 
countries of Central Asia. This alkaloid is also 
present in tobacco and its insecticidal property is 
similar to nicotine and therefore can be used 
against sucking type of crop pests. 

Ritimn : Castor plant contains ricinin in the 
seeds. Castor seed cake has insecticidal property 
against termites. It was used for long time in 
sugarcane fields in India before organic synthetic 
insecticides were introduced in the market. 

Azadrichtin : Neem seed containing azadrichtin 
possess insecticidal property. Suspension of 
powdered seeds when sprayed on plants acts as 
repellent for desert locust. It is also systemic in 
action when applied to the roots. Due to lack of 
residual property it has no field use but azadrichtin 
has been claimed to be a good protectant of grains 
against storage pests. 

Anonaine : Powdered dried seeds, leaves, bark 
and roots of custard apple exhibit insecticidal 
properties. The alkaloid has been identified as 
anonaine. The mode of action is both stomach 
and contact, the latter is equivalent to rotenone or 
nicotine and therefore effective against aphids. 

Custard apple grows all over India. It grows 
wild in the rocky terrain of Madhya Pradesh and 
Andhra Pradesh and the fruits come in abundance 
during the months of October, November. The 
seeds can be collected, dried and powdered for 
being used against body pests such as lice or mixed 
with food grains for the control of storage pests. 

Notwithstanding the fact that the organic 
synthetic insecticides are being used in pre and 
post harvest plant protection during the last three 
decades or so and most of the research work is 
also directed in finding their efficacy, uses etc., 
there is a vast scope for carrying out investigations 
on insecticidal plants to establish their property 
and to do exploratory work on their possibility of 
cultivation and manufacture on commercial scale. 
At present, only a small fraction (0.3%) of the total 
insecticides consumed in India is of plant origin. 
Attempts are being made from time to time by 
Indian Council of Agriculture Research, Forest 
Research Institute, Dehradun, Medicinal Plant 
Research Institute, Jammu Kashmir, Council of 
Scientific and Industrial Research and National 
Chemical Laboratory, Poona to conduct research 


on plants toxic to insects and cataloguethem. The 
investigation and development of the commercially 
well established plant insecticides should be given 
emphasis by various insecticide research centres in 
India to provide substitutes for synthetic organic 
insecticides which are receiving closer public scru- 
tiny and condemnation. 

(Contd. from page 10) 

pulsion of the foetus. The condition is usually 
seen in old, debilitated animals participating in the 
breeding programme. 

Another cause of the condition is a loosening of 
the attachments of the uterus to the surrounding 
organs. The uterus is thus enabled to get displaced 
and prolapsed through the vagina to the outside. 

The condition is usually encountered imme- 
diately after a calving but can be seen in a preg- 
nancy as well. In the latter case the foetus may 
be thrown out prematurely. Some animals show a 
persistent tendency for prolapse and this interferes 
with the planned breeding programme of the herd. 

The animals having a prolapsed uterus suffer 
great physical discomfort, their walking gait is 
appreciably changed, milk yield is reduced or lost 
completely. The prolapsed organ gets swollen and 
if it is not attended to in good time, it may undergo 
necrosis and decomposition, increasing the distress- 
to the animal. 

Diagnosis of the case is very easy. The pro- 
lapsed part should be examined carefully to ensure 
that it is uterus, since in some animals a prolapse 
of the vagina may also take place and be confused 
with a prolapse of the uterus. 

Assistance of a veterinarian should always be 
obtained in treating such a case. In the course of 
treatment, the prolapsed uterus shouid be washed 
and cleaned using a good antiseptic lotion. The 
part should then be held carefully between two 
hands and pushed slowly inside the vagina to its 
normal place. The fist is then moved inside the 
uterus to set it in its normal location. 

Many a times the cows strain and try to push 
out the uterus again. This can be controlled physi- 
cally as well as by administrations of tranquiliser 
drugs. This is further ensured by inserting— into 
the uterus— a long necked bottle, duly sterilized, 
holding it in place by fastening it to thin ropes, 
which are then tied round the hind parts of the 
animal. Other measures are taken by considering 
the actual cause. 
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Preventive measures are avoidance of debility 
in pregnant animals and of irritation to the uterus 
during and after a calving. 

* The foregoing discussion highlights the fact that 
the uterus— the main reproductive organ is subject 
to many pathological conditions. All these con- 
ditions mar the breeding and production plans of 
a herd and cause a heavy economic loss to the 
animal owners. It is, therefore, imperative that all 
efforts are made to ensure a perpetual healthy 
status of the reproductive organs of the regular 
breeding namilchimals. 

(Contd. from page 14) 

Method of Development 

There were two fields ‘A’ and ‘B’ Both the fields 
were surveyed and contour map was drawn at an 
interval of 1 meter in field ‘A’ and 0.5 meter in ‘B\ 
A smaller interval was selected in ‘B’ since area 
had more undulations. 

Area in field ‘A* was divided in different plots to 
suit the different practices for moisture conserva- 
tion. On one side of the field, practice of contour 
strip cropping was done at a contour interval of 
0.3 m, while on the other side, field strip was fol- 
lowed. Width of each strip in contour strip crop- 
ping varied from 15 to 25 meters while width for 
field strip was a constant 15 meters. Since field 
had a general slope in south-west direction, field 
strips were easily made. Driver was instructed to 
take a constant width of 15 meters and make ridges 
with help of a tractor drawn disc type bund former. 
This implement was designed, fabricated and 
tested by the first author at college workshop. 
In the field where contour strip cropping was fol- 
lowed each line was to be pegged by field contouring 
method, which required lot of labour. Contour 
strip cropping had a special advantage since very 
little earth work (i.e. levelling) was necessary bet- 
ween two contour ridges to make the plot smooth 
and reduce the longitudinal slope zero. In field 
strip cropping more earth work was required. 

In area where contour ridges were made (width 
between two contour ridges was kept 4 meters so 
that tractor can safely work between them), field 
had too many undulations. If contour strip or 
field strip cropping was followed, it would have 
required too much earth work even for smoothing 
operation, therefore, this practice was followed. 
This is nothing but field strip cropping where width 
of strip was only 4 meters. This practice required 
"very little levelling between two ridges. 


Some areas which had regular and smooth sur- 
face with very little undulations, were graded on 
existing slopes and cultivation practices were fol- 
lowed across the slope so that runoff in rainy season 
can easily be checked. Since, soil is very permeable 
runoff is practically neglegible (except a few times 
only in the season), moisture war uniformly distri- 
buted even in these plots. 

In field ‘B’ almost entire field was practiced with 
contour ridging (field strip, 4 meter wide) except a 
portion which was covered by contour strips (4 to 
5 m. wide). A small portion where field had a 
regular and smooth surface grading was done. 

Crops : 

This area was producing very little before in- 
troduction of above dry farming practices. The 
original field conditions are shown in Fig. 1. After 
introduction of these practices bajra and cowpea 
were shown in alternate strips in the area covered 
by contour strip cropping and, bajra and 
jowar in alternate strips in field strip cropping. 
Area covered by ridges was sown with bajra and 
some area with moong. In graded area guar was 
sown. In field e B ? portion in which 4 meter wide 
strips were made on contour, grasses Panicum-anti- 
dotale and cenchrus setegerus were sown. In rabi 
season of 1974, it was possible to grow tar amir a 
in these fields without irrigation while it was 
not possible to grow elsewhere without irriga- 
tion. A good harvest (bajra 12-15 q/ha, Guar, 
Moong, Cowpea 9-10 q/ha and taramira 8q/ha) was 
obtained in both the seasons. 

Cost of operation : 

For four meter wide strips made across the slope 
ridge making costed Rs. 60.00 per hectare. In these 
strips minor smoothing and levelling was necessary 
which costed furthur Rs. 60 to 80 per hectare. Thus 
total cost was Rs. 120/- to 140 per hectare. 

For preparation of field for contour strip crop- 
ping, ridges were formed at an interval of 
15 to 25 meters. It costed Rs. 15 to 25 per 
hectare, if contour lines are pegged in the field 
before hand. Levelling and smoothing cost was 
Rs. 135/- to 175/- per hectare. Thus, total cost of 
preparation was Rs, 150/- to 200/- per hectare. 

In field strip cropping, where field strips were 
15 meters wide, though ridge making costed very 
little (approximately Rs. 7 to 10 per hectare) levell- 
ing and smoothing cost was comparatively high 
(Rs. 200 to 250 per hectare) since ridges were not 
exactly on the contour line and there was always 
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some slope lengthwise which was to be removed so 
that there is no water flow along ridges. 

Where there were many high and low spots and 
it was not possible to adopt above practices there 
was no alternative except knocking down high spots 
and filling the depressions. The land was graded 
in the direction of slope. Per cent slope being 
more, complete levelling was not possible, otherwise 
subsoil would be exposed. It costed from Rs. 250 
to 400 per hectare depending on the size of plot 
and number of high and low spots. On boundary 
of the plot, ridge was made normal to direction of 
slope. 

CONCLUSION 

In Rajasthan, where water is a limiting factor 
in crop production and rainfall is very untimely and 
uncertain, efforts should be made to catch, store 
and preserve rainfall for successful crop production 
in kharif. Moisture received in kharif season may 
be carried over to rabi season by adoption of dry 
farming practices, so that crops like taramira and 
sarson can be grown even without irrigation and 
some other rabi crops may be grown with one or 
two light irrigations. For dry farming to be suc- 
cessful each field should be treated as an identity 
for use of different practices depending on soil type, 
rainfall, surface topography, soil depth and avail- 
able implements. If construction of a pond is de- 
sired for storing excess runoff, whole catchment 
should be considered and care should be taken for 
its sealing to check percolation. Anti-evaporants 
should be used to check evaporation. With the 
experience gained by developing two areas for dry 
farming, it could be advocated that if proper 
measurers were taken for utilizing rain water even 
if in small amount, bajra, cowpea, gwar and moong 
in kharif season and taramira and sarson in rabi 
season can be successfully grown in Rajasthan. 

(Contd. from Page 18) 

rotting organism attacking cereals. Shallow plant- 
ing immediately followed by flooding is practiced 
for the control of smuts of sorghum, bunt of wheat 
and flag smut of wheat. 

Maintenance of sanitation 

Many pathogens spend parts of their life cycles 
in soil, crop residues, weed hosts, or insect vectors. 
They may be transmitted by wind, water, insects, 
wastes of farm animals and by soil carried on agri- 
cultural implements. Therefore, it is often desir- 
able to attempt to reduce the quantity of inoculum 
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present through appropriate sanitary measures. 
General sanitary practices include the following. 

(a) Disinfecting agricultural implements which 
might transport pathogenie organisms such 
as club root of cabbage and bacterial ring 
of potatoes, from one area to another. 
Wiping the tools with a disinfestant such 
as mercuric chloride, iodine, calcium hypo- 
chlorite, kerosene or formaldehyde solution 
may be desirable to avoid this and the 
grower should be aware of the danger in 
passing from infested fields to non-mfested 
fields. The potato ring rot bacterium 
spreads from place to place in seed tubers 
but from tuber to tuber by handling prac- 
tices. Viruses like tobacco mosaic virus 
and latent potato virus spread, very readily 
by mechanical measures. Contaminated 
workers’ hand serve as a continuous source 
of inoculum. Tobacco mosaic virus may be 
picked up from cigarettes or chewing to- 
bacco. in these instances important sani- 
tary measures consists in assuring that 
workmen keep hands decontaminated by 
frequent washings. 

(b) Disinfecting pruning tools to prevent the 
spreading through orchards of such disease- 
es as fire blight of pears. 

(c) Destroying plant residues bearing patho- 
genic organisms by burning or burying 
them by ploughing immediately after har- 
vest. Burying stone fruits affected by the 
brown rot organism (S clerotinia fructicola) y 
burning the stubbles of grain fields heavily 
infested with flag smut deep ploughing to 
bury infested refuse and destroying potato 
tubers infested with late blight are exam- 
ples. Clean culture in apple orchard re- 
duces the amount of inoculum of the scab 
organism in dead leaves by covering them 
with soil, but practice shows that it is only 
a part of essential control. Aphids often 
colonize in early spring on potato sprouts 
and so they have to be destroyed. 

Handling practices 

The handling practice which serves to control 
late-blight tuber rot is the delay in digging of the 
crop, if weather permits, until above-ground in- 
oculum is reduced to a minimum and until the 
skin of the tubers below ground has matured to the 
maximum stage. The avoidance of bruising of 

Farmer of Parliament 



potatoes during harvest is important, because 
wounds are important avenues of infestation by 
tuber-rotting Fusaria. 

Pre* storage curing of potatoes for about two 
weeks at about 21 C C is recommended before they 
are placed in storage. It has been shown that pre- 
storage curing of sweet potatoes is necessary to 
stimulate rapid corking over of wounds to prevent 
infection by several of the pathogens which cause 
storage rots. Onion neck rot is an important sto- 
rage decay in which infection takes place at harvest 
time. Penetration is facilitated by exposure of the 
succulent tissue when the top is removed at har- 
vest. The percentage of infected bulbs will be 
reduced if the tops are allowed to mature tho* 
roughly at the neck of the bulbs before the harvest 
operations are started. Precooling of fruits and 
vegetables "before shipment is often practiced in 
order to check promptly incipient infection which 
might otherwise progress during the lag period 
required to reduce the temperature of a car load 
of produce icing the bunkers. 

Local eradication 

It refers to the activities of an individual grower, 
alone or with other growers who carries on eradi- 
cation practices on his crop land or immediately 
adjacent areas. Such local eradication may be 
removal of barberries near wheat fields to aid in 
the control of crown rust. Eradication of cedar 
trees in the vicinity of apple orchards is effective 
in reducing damage from the cedar apple rust. 
Eradication of buck thorn {Rhamnus sp.) in the 
control of crown rust of oats, of Thalictrum sp. in 
controlling the leaf rust of wheat are helpful. 

In special circumstances, an economic crop is 
locally eradicated. Fields of small grain may be 
burned because they are so badly infested with 
rusts, smuts or other diseases as to be completely 
economic; and citrus plantations may be eradicated 
after heavy attack by Phytophthora fruit rot. 
Banana attacks by wilt, coconuts by red rot, cacao 
by swollen shoot and witches broom, coffee by rust 
and rubber by leaf blight are other tree crops, 
which are locally eradicated. Local eradication of 
vegetable crops is made accessary by the heavy 
attack of plant pathogens such as the organisms 
■causing cucumber wilt, lettuce drop, tomato wilt 
and late blight of potato. 

Eradication of alternate hosts 

For some of the rusts, the pathogens may nave 
to infect alternate hosts to complete their life cycles. 


Stem rust of wheat with its alternate host of bar- 
berry [Berberis vulgaris) leaf rust of wheat with its 
alternate host of Thalictrum sp. crown rust of oats 
with its alternate host of Buck thorn {Rhamnus sp.), 
white pine blister rust with its alternate host of 
Ribes spp., com rust with its alternate host of 
Oxalis spp. and apple rust with its alternate host of 
cedar or Junipers are best known examples showing 
the importance of the alternate host in the patho- 
gen’s life cycle. The alternate host can play one 
of the two roles in the disease cycle. In stem rusts 
of wheat, the pathogens can reproduce themselves 
and survive from one season to the next in the 
absence of alternate hosts. In other cases, the in- 
oculum that attacks the economic host must come 
from the alternate hosts. Thus, complete control 
of the disease can be accomplished by completely 
eradicating the altrenate host. 

Eradication of collateral host 

When the host plant is an annual, and when 
the pathogen or virus does not over-winter (or 
over-summer) on debris or in the soil, wild peren- 
nial hosts often become the loci of over-wintering. 
Many of the downy mildew fungi over-winter as 
mycelium in the crowns of perennial weeds. The 
cucumber mosaic virus is carried over-winter in 
milk weed, poke weed and many other plants. 
The potato yellow dwarf virus and potato rugose 
mosaic vims (veinbanding virus) are carried over 
in Physalis spp. The yellow bean mosaic virus is 
carried over in sweet clover. Effective control of 
sugarcane mosaic was obtained by removal of 
maize, its collateral host from the neighbourhood. 
The cabbage mosaic viruses are carried over in 
Shepherds’ purse and pepper grass. The yellow vein 
mosaic of bhendi is carried over in a wild host 
( Hibiscus heterophyllus ). Panicum repens , Bra - 
chiaria mutica , Digitaria marginata > Echinochloa 
crusgalli etc., are the collateral hosts of rice blast 
fungus. Cyanodon dactylon , Eleusine indica , Digi- 
taria sangiunalis etc., act as collateral hosts for 
sesame leaf spot fungus of rice. Successful control 
of fire blight of apples and pears has been obtained 
in New Zealand by compulsory removal of its 
collateral host, hauthorn bushes {Crataegus sp.). 
Destruction of volunteer cotton plants is essential 
in the control of black arm of cotton. All sola- 
naceous plants should not be allowed to remain in 
the vicinity of tobacco crop for the control of 
tobacco mosaic. When the collateral hosts are 
eradicated economically, the cycle of the pathogen 
may be broken and the disease can be controlled. 
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Removal of diseased parts 

Removal and destruction of diseased plant parts 
removes the main foci of infection and breaks the 
chain. Destruction of bud rot diseased nuts and 
leaf sheaths gives an effective protection against the 
onslaught of the disease in coconut. Fire blight 
of apple and pear caused by Erwinia amylovora can 
be controlled by pruning out infected branches as 
soon as they are observed. Fruit trees like almonds 
which have trunks or branches infected with the 
canker fungus, Ceratocystis fimbriata , can be saved 
by surgically removing the cankered area and 
applying to the exposed area lanolin impregnated 
with an organomercury fungicide to prevent rein- 
fection. Witches broom of cacao, cedar apple 
rust black knot of Prutnis spp. } crown gall of small 
fruits are controlled by pruning out infected twigs 
and branches. Fungus or bacterial cankers of fruit 
trees, pink diseases of citrus, mango, sapota, guava 
etc., and many kinds of wood rots can be partially 
controlled by surgical practices designed to remove 
diseased tissues. The late blight causing fungus 
persists through infected tubers and refuse. Care- 
ful removal and destruction of such tubers by fire 
prevents the primary infection and dissemination 
of the disease. 

In stem bleeding ( Ceratocystis paradoxa) affected 
coconut and arecanut trees, the affected parts are 
scooped out by opening the stem and a little bit of 
healthy tissues is also removed. Then a burning 
torch is held to the cavity to sterilize the infected 
portion and then hot tar is smeared. The cavities 
have to be filled with saw dust or tar to prevent 
accumulation of water. In the case of anthracnose 
of banana, non-functional distal end of fruit stalks 
should be cut off after all hands are opened to 
prevent the diseased materials acting as sources 
for further spread. By pruning or cutting out the 
diseased plant parts other diseases like citrus, 
canker, downy mildew and anthracnose of grape- 
vine, Loranthus in citrus, mango etc, are controlled. 

Rogueing of diseased plants 

Rogueing consists of completely removing or 


uprooting the diseased plants in early stages of the 
diseases to prevent their further spread. This 
method can be adopted for the control of smut of 
corn, millets and green ear of bajra and smut of 
sugarcane, Orobanche in tobacco, bacterial wilt of 
sweet corn, plant virus diseases including Katte 
disease of cardamom, sugarcane mosaic, groundnut 
rosette, cassava mosaic, virus diseases of potato 
and tomato etc. Individual diseased stone, pome 
and citrus fruit trees, elms infected with Ceratosto - 
mella, banana attacked by Panama wilt and bunchy 
top are rogued. Rogueing of volunteer plants of 
cotton is essential for the control of angular leaf 
spot of cotton. It is not widely useful in the con- 
trol of epidemic diseases. 

Resistant varieties 

Breeding or selection of resistant varieties of a 
crop is perhaps the most powerful weapon against 
diseases. The resistant varieties available for each 
crop and for the important diseases are given in 
the Table. 

Crop Disease Resistant varieties 

Rice Blast Co. 4, Co. 25 

Brown leaf spot BAM. 10, Co. 20, 
SR. 26-B 

Foot rot Co. 18, Co. 22, 

ADT. 8, PTB. 7, 
GEB. 24. 

Stem rot Basumati 3, 

Basumati 270. 

Wheat Stem rust, orange Safed Ierma, 

rust, yellow rust Simalika 

Loose smut NP. 729, N.P. 791, 

NP. 823 

Bengalgram Physiological wilt G. 24 

Sugarcane Red rot Co. 846, Co. 449, 

Co. 1214, Co. 1261 
Smut Co. 449, Co. 527 

Cotton Wilt Jayadhar, Jarila, 

Vijay, Pratap, 
Verum. 

Potato Late blight Kufri Kishan. 

Kufri Red, 

Kufri Neela. 


( Contd . from page 7) 
sidy is in addition to the price 
that the cultivator is able to 
obtain from the open market. 
The burden of the subsidy is 
borne by the industrial sector 
in U.S.A. The Indian indus- 
try has not yet developed to an 


extent that it can bear the bur- 
den of any subsidy for the agri- 
cultural sector. The point in- 
tended to be emphasised, how- 
ever, is that it must be made 
sure that the cultivator does 
get a remunerative price for 
his produce as without that 


the agricultural sector can not 
develop at the required pace. » 
There is a general complaint 
at present that the support 
and procurement prices fixed 
by the Government are not 
adequately remunerative. 
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fafam ffe aararfe ft aar am fearafe fa 

C C 'O * 

fafe fe faf 'TT aara 


fsregwmfer flnrrfe 

affeS aaTSTfSfafe af raf far fa 
ffa mma faara 

ao sr <> ffa fasrs amar, fRjw . 
ffft it faa fe aaraiT % fef <p- atfe, WTlfaf 


aaaft fa afsa arar fa aaa ar fasrf far % fe 
3W ffe f rfaf fe af aTTfafe Tft | I T^g S faf 
ffe f f fl Sf fetal ft Tff I I fefel ffe % 
f mat if aaasaT arf fef afeaf fir aaf srrf? f r aaaT- 
gam a ffe ir staff arsTaas if fafsmsT sr sfe ir 
fsarfife, fa fea-aftsf as sisfftq- fas-srfefas asa % 
arras aar ffe wr % fefaa ares ffe % fras 3rfef 
to sir arfe safest ir fe argarfea ass ffe aft 
f ifea ft qr?fV 1 1 snsara sras gw |a fafsm af tt 
% srrafef ffe aarsfe srr safe rrafea fr aar 1 1 
sa: is ffe wait ft fara awr f , ffa aaf ir fa 
fara aaa safe fa ff am arasf fa sfafferfeaf % 
atamr -?fit sa sfsrf Tfef amras spar fr a% i %ff a 
fa% am-am af fe srasr #>11 ff ft faffes f rafsf 
wisr^ff as ffa fats % safe fa fe gar if asfasa 
faffes sssa % srafeamfe ft fe j ssTfaa a ara a# > 
SStff St fSrfe gST ft fefef fa aHTafef ffe ft 
anart 1 ? if srvrrft-cr fait | fa sffer feats 'rarrafT ft 
gars srTO 'RTaff if <rftff?rrr ^ | f^t 'ftt srmr^f 
% rr|w ^ ?r^§r 1 1 ^?r if <n% n^rmsff, 

TO^rffTiff, spRiff, wtsTTsfr, yifsftawarf anf? ^V 
ftpmfta'aT f f^ft wt ?t|?!RrT % Broa^aT 
■srsrfr a?gV 1 1 Fff ^tw ir i?r ^ftamsTr ?t 'ftsrf 
^ 5ft ?Rsr ftar | ^rr^T ft%«r ##gr fwn- % ft 
frrrr f i fa-Pror ^rrwf?r^ ^t s^rc ^ anr 

aft^FTsff ir^ ot5t f fe qx fe?r if ifer 1 1 w^V 
if 1 1 

qr^r^r gTsrr qft afeqffe % sntfe^ rtr^rf q?r 
sfefe far aruTf fefef % ar*^ sraw % ara feqrraft ff 
■rrqrat^t arT fea^ at% a??ra fear arr f rrra ft ara 
a? ft aaarrar ar ^r f fe ?a% aata % aaa ffe qa 
faT spa #am fea |a aa? aarfaa ffe 

f® feat aa ara afea aTfa ar aara aaa tx 
arraar aa?a ffe % afe agara amraT aaa aft ft araT 
■f fir -dfe at ffeara % faa ata fart % aaa ft ata 


ataa aa ffa ttsra % arwa a aata fear srrar f t 
fe -aTaa rraraaaT a'taaraa fa afa ataa % fef aata 
fef arrfe f f aar^Tam ?a aara f : — at, it. fe. at. 
fa. at., a 'ara, faaa, ffeara at. fa. afaTairf at- 
ara fa, afaaaa, srTaaafaaafaia, fefes, irffa?ira, 
aarfaara, fa aifaaira arfe i fa f fa wafer fet 
araTf faffea >aafef % fea fa^a-fa^a ftfe 1 1 %fea 
aa|a if aar, aaa, at fa aa fa aafer if al', tf-if 5ft 
at fafeaa afara faftaa f fet aata aaa ir a? aar 
aar f fe faaa, fe faara, fe. fe. fe. fa aT^aataaaf- 
ara arfa aa afear feat aar aaraaifer aaT af a % araa 
feaTfeat ir f^fea affe f 1 araa: aaa at *fe faa 
arat f 1 far aaafafef t aat afta % ara afafefe % 
srrma aa af fefaaa feaT fe am -a aa § aa^at 
araaf % fefe % ara ffeferaaaa iji a?a arafer 
% fefef % am ffefeaait araaa fe srata arfe fef 
fa qreatf fe fat arar aata arafe- aTfgf 1 aferfe t 
feara aaaar (aTffefima ar?aa fa ffefeaasa aaaa) 
arafefaraa if ?f-^o afeara srfaar aaa aan art t 
af Taar fas ff f 1 

f aT aa afafe % fef af f a afTa fa af aamr f 
fe ar’afearaar fa fearaama waa wfea aa ataf 
fe aaar fe fea fa aa aa fa alxaRra aa aa f faa% 
qraa fe aaa fa far t fat if aafe aaaarar ar arrat 
1 1 ffe aaraaf ^ aaaTfea faTaf if mrata far aa 
feat ir feaar feafea fa famrfaa ftar 1 1 fafef 
aft aa a ffe aama sata ffe fe ataaaaar aaat 
afe aft aa af aafar fe aafe affe fe far fe aarr- 
aa ar fe aiTt afe aa feamat aa a a ^ fa aaa 
at 1 aatfe aa afefe asaafe % af aaT aar | fe 
fsafea ta fe gaaT if feara aaafe t aaaTfea %at 
if far aafeaTafe fe aiaT amt a ya aTarfera ffe 
% aaa af fa aaf at if fa afe fe aafe af fart % 
ga fa|f if aafearaat fe aaar fe gaar if faa: x.-? k 
afaaa af attafe aTat aat 1 aaaaara aasftaf fe 
fearataar a® arrfe 1 1 ^ar f® fiT aaafaaf % fea 
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qqff rr srqrfqq fieri 1 1 

nff-nfr ^q frfq qqiqff qq qftq qfqq fsf 1 qqq % 
qrsqq t ff qT qra7 1 1 ffqq qrqq qft g^rr qftf r-qft?f 
ftqTfqff r^q rqqqqqrq % srrqrft % qft wt qqrft 1 1 
qqrqqqT aft fff qqiqq qffq fefqqq % fftr srftq ff q; 
qrf f[ q fqrqff ff?r f : — 

ftftqrrq, rrftqfqqiq, ffqtis, ftfffqqTq, fqrqTfq 
qrfq, fttqqrq, qtqiq, tTcrrererr, i^qr^ 3 ° , tftqterqq, 
ff?Rrm ftftsrq, fiRere, qr^qq fq w, irqrfqqsTn, 
rrf?f?r, qiqteTq ^-Y ft.ft. trq fqrTq qrfq | qqgq ft 
qrqq ff qq, fq, qqr, qqq if qq qr^fq fq o=r, fqr- 
^n%, * 3 [%q 3°% ftqrc ^»/ 0J qrftqTq 3 R%, 
R-y ft. ft. rT cf f qq-pr anfq qq srftq qrq q<iT qqr ft 
sqq qrrfr 3rs®t ar^ g§ 1 fk ^ if ^rq rrffqft qft 
qffTT if ft rrfofq <Tcf qtqR % qftq q qqrur: ?y„ f 
rsa.% qqr qffqr rqqf ffqf fffq spt qf i srftq~f ft qi ft 
fq? ft qqq | ff r-y ft. ft. qq fqqrrq qrt qn qrq 
rrffq qnf % qffTqff ft fferT 5 r fqqffq %q ft sfrsrr 
qqft qrft qrft qft f ffq nqq ft qnf % qg ft 
qffqrq frftrqr fqr ff qqqr qrift fq qn ar^st ffrr qrft 
1 1 qffft q-?: qcqiq' ftqf ft qsn ft Rrrqq srftq 
fqrf apf | gqir q 5® fqftfqqr fftrrrfq q;f fftqft- 
qifq ftf | ft qferff grer flat f f f?r qrq 3^ q qftq 
qrr qraqqft ?qpftq ftqrqft ft mrrfqq qrrit 1 1 ffqq 
qeqrqqrqi ft qgft qfr ftsTTarsfr ft qqqr ft 3-K % 
qq> fqqrfqq ft ft | i 

qqqf TO 5 r ^sfr |g qf qq f fq qqiqqf f fqqq 
*r fq f;q^ ft gft-gft srrq^ift qqw Rift qrfft^ 1 
qqfff ft ft iff iqiqq ftqTq qqqqr % qiq qr sif % 
ft qftq ff f srif | qqft qtstqr nr q^q qtt qq 
ftqroff f qif qq fqqq f qqrft ftsrr 1 1 qqrqqqi 
ft qqrqq qqnft qr fq^r: pr flf 1 1 f© Rrrqq ft 

| ffqq fqnr: qgt gtn | qqf qqiq q fqfqqqT 
lift srrft 1 1 f ’s qfrrfqff q ft qqTqq'f ft r^n 
fqfq<q qrnqr <rx qeiriq q q^ran qqqrqr 1 1 

ff ft ftqrq qqqft % qrq ?q ffq qqTqqf f 
qftq qiq?ft qrf|eq ?q qqq q° q° wfq fq?rrq q?qiq 
% qqqqj fnf qr qnf | 1 f ff q qgf qq ft q§ fffsr 
qqqift qr ?gt | r f^rqq fqw || ffq qqrqqf f 
qqqrfqq ftfr ft rq^s w I r-v ?r fqqrq fqr 
qr%t? 1 qqqqiq ? ° nm ®fsqr qr f ftqqq nrffqs ft 
S.o ftft qr l 00 qrft f ftqnq ?o ffftqTq ftq qq 
fq nq fqr qrf^ 1 qq% qrq n?qq ft 55ft qrqr qft 
%qrq fpq ft qqqrfqq nq srf f ^mq qqtfqq qt 
fqr qrf^ 1 


ffffqq? fffer :— 

qfq qqflqr ntf ft nqf f qrtf qqfqsrr ftft ^t qr 
nfftqrqqr ftq ftqrqqrqqr qqrqqf ft qfqn qrar f 

c\ <* 

qqtq nqqT | ft nqqq ft 15ft qrqr ft f fr f 1 
?q n?qq ft qq> %q ft fffr f qrq ffqf f qif qrqft | n\ 
l : ? f q^qrq q fqrq q=s®t qq| fqqr f qr qrfgq; 1 qqf 
qrq w qr?qq ^qr fqsm ft fnq qft q^TTg q qft %q 
ft fqgt ft f qrq qg fqqrf ft ff qr qrft q€ qq qqr ff 
qqr qqrf f fqrr =pq q nq >i.o fqrftqm fq«rq q ft 
qrrf 1 qq w fq«w ft fqrl f qrq nff f qrqnq gqq 
ft iict qqr fqT qrfftr 1 

q^t qq qtff qr ftff f qqrq nf ft qrnn tr<=r 
ftsiw qrqqr qqrqqf ft ftfr % qrq qqqTfqq qrq ftqT 
| qft qq f ®rrqq ft qtff f Pfqqq nrfffq f ftq ft 
r^qr qf ^q qtf qrf qr% ftq qq q?T fft qrfg^ 1 qqf 
qqqrq qr?qq ft 15ft qT^r f ftftqqrrqq qrq fqr 
qr^tT 1 ^ 3-^ ftftqqrfqq ftq ft 0Tf q f^mq 
?-? J ff f q?qq ft fqri qrq f ft ^Tf^q 1 OTdq rjer 
q f feqqq qrrffqq f qqrq fq'qq f ftq qft qftq qrqqr 
qrf^q 1 ?q ftqrq qfqft ^<?t f qqftqq qq 
ftqqjft qft qqT I5 q anftqft ^qfqrr qq^nfr qrft | 
fqr ft flqrqff srqr fqfrqqrq q^flfaqq ftqrq grqr 
Xo-^o fnqt tr^ TTTftftqqqq qf ftnffq qrq nr qrqr 
1 0-^0 fqrft qqqq qejqqrT qn qrrq gqqf ftqT | ft 
qqqq qgfqq qrr trqr qfq qrqr qmq | ff qft ft at qft 
qfq qrsqq gift | I 

qq: nqq fqsrr |§ fqfq^q qqrqfr fr §q qqqtrq 
fqfeff q srftq qrq qsr q qqfrqq fqfqfq swr % qq 
ftff qft ft q?rT qrq .qn§r | fqqq q'sst qqq ft 
fqq qrfft qrq ^t HTq q=rT ft qqqrqqrqr qft nrqq qqrf 
qr% ftqrqft ft fqqTftqqr ft qqrqq qft q^ qnat 
1 1 ffq% ?qqr ft ?q ffq qqTqff q;q ftqrq qqqft 
qft qqqmq qTqrfrqq fr qf 1 


^feff 5 TT^^ 

f^-T^- eft, elfsFT 55F1T 
# 5 ^TT Wt f ^ # WFT ^T# 
r2"2TT c TT cgw I 

-TT^TcTTT TTteft 


qqqqq qTffqrqe 



f fa JTfrfaqrrqrq' ffaiR 


rr qff iTRfr if gqR, «rqf, TOff, ^r, gsaf, 
faffarff, qfaR, qrrarraRqt, ffaraRrst, jftffq>rfi, 
sffifaTTst snf? q?f Tn*ff % gq>ru Rrar 1 1 qf trst 
wri if srtq; stfi stiff % OTtqf qrrfi | %fqR 3 tr- 
stRct if faqfaqR f?qff ffa if qtw qwf ^ilr £?rf if 5©fcr: 
qtrasqTq, 'jqrrsr, ffiqmT, qsq-sfaqr, qfrqrfi cjqRsfaqr 
qii iff qqr ir^yif q*rqr | i qqR % srfgcr ijqqfa % 
qnRq ?=rn qfr q?fffr % scqreq qr snsr^^r srfar^ stst 
fcqT srr qft | farcrir sfNrtf^r^ sRfar % ttraHTTar fqtsnfi 
fi snfaqt s^fa if ff gfe ft i qqR qff qtsrqr % g®r 
gw faRfafea 1 1 

5TE5p #=f! wt ferfsnsr q^er 

•o 

qisfr, qpfa qff Sfq qRif qTRf, qR sfqsrr* qf 
pfi strffqr ffa tm q;*t qqf qff fsqfa if sff traqrar- 
q<rr frit % q?R^ qf gsqq qq 3T?' ^ srfi q?i qqr 
qri^'RT qtsrqr 1 1 

^f<r gsrrcfj vem 

stqqR'isff §tr % ^r^ qsr wr qff stiffs tjfa if 
fffatr? ^fqif 5 E«m qff 3?qm if sqgqfi qnti % sms 
fasn tt % •gfir qtf snffactT qnt if sirel | 1 sits ft 

s(fir qff ftfaqi trsti cm tmcctr if ft gsrR ftcti 1 1 

rr qst qrff ft stst if TT^fffetJT ffam fit I aft 
qTgffaqr if vo-^'io fa ft qqqq sfa isss ^fa if 
qfmfacr sr 'gfa fr qqwfe srsTct | 1 

% *ffe SfT'cT *fRHT 

t3tr % qfar if “jfRfq^q^” qmqi ig^ffiqr m nk 
?>-y% % V3-9 3 stfcutict qraT RTrtT | f^qqfr ^qnfq 
qqR jffg-, (textile sizing) , ■srtqqqRTsff 

ifffSR^ ( Stabilizer) , cRH q^rsff % q^eraiT 

tq SRTJf if, qrRR jffet % RTR qT ^iRT «r*TR if 
«rmr 1 1 fqf^q safqf t ^qq'rfqaT % »qR % 
^qK?r qx srftpp w ftqt srr t|t 1 1 


^Tff TRT 

q^R qq ?f3r qlfeqr gfir % qtRqr q^sff % f^ro; gq? 
’TfR'RT ?r?n 1 1 ^tr% 5T% qff feqrrif % srmt: sr^f 
q=fflr if^ | trsrr |tr ^ gfe ifcfr 1 1 qqR % #sr if 3 5/3 
qfcT?rq 3t?fffsrcr stfrq, v-« qferfrer sraffea q'qr, v^-3 
srffRTcr fR qq^f|r^ crart w<* srRrarfr |R qi=q^ 3R 
if^ 1 1 rr frr ?rqr stftrqr jt^t t ferm if qqpfi qff 
snqRr ft qnar | 1 

^rT^f ^TTT 

qqr~ % ^ if sRqfq, forqq f?ff str ^rfqf 
qff |qrqr if qtaq. arfsrq? iffr f 1 ^h% fi qff 
5qR in % fnat firqrtqR ferri' & qgq'f qff *fgf?r?r 
3TRR JTW ifctl I cfatT g’JIR qf sff % gar if qqqfr % 
ftqf 1 1 law ^TTtT 5Tf5r qrqqr frarr qffeq? fterr 1 1 
: ‘|” qff' qqR qR qr?q 1 1 q^R % ft % 
fs^Tif ?^-o qRracr smffsrn sftzte, ?- 5 .o qfcf5R 

srsfffa'^ TOT 5RTT iXl q%5TcT f fT ffeTT i 

qatT qqR “i” if r<‘i qffrw sr^rffsra - srfffa, r«° 

srfcrw 3T?ffftr?r ^trr cm ^v-o srftr^Tcr f^r qrR^r^fs- 
ff?TT | I 

Jr =r^ 

qqR ert q’farr stqqf qfqpff qff qqqqT % qiRor qqf 
qfT % stTantt % v[fqr qff sqff trtrf qff qjsrr | 
?rrar ft %q if qfff f q qpff % qq qq qR qRqr ^tftOT 
qif tfqrar 1 1 qfif srff anrqff q;«rar fit % q^R^r fPr # 
sTRRTRJr qff ^sTtff | fatrit ^f qrqf qrrat qff 
sfitaT qscfr 1 . 1 

fft q?T ^qFET>T 

^ttqff gtfqtqff qffK^r qf fit % qn^q qsff 

% q:m if wrf qrreff 1 1 qf feiqffq g, ftOTta trf qf 
qftf if siff if eft 1 1 8tff if qqR qff f<f q?ff qff 
®m if g^rqR % ftrt tr?a f%qr Grrar 1 1 



% qR qa aia art aqa % qrRa ?Jr fawta 
eftt TjrrrJr | Jrfqra faat a?aa fttrif aaRR ^a ^ 
;j?aa fafaat arqareR fqarta iaq?r aqa ^I'^r asr 
aqrJr 1 1 

tgf*T l?w ST^RTlf 

3i=^ aa faqaa aiat aaf Spr, i?at ait 
f?r% fJrq fa%q siTjai 1 1 af qtiRr srfaa aat Pfa ar* 

% SRR ®f?t SIR aff qR *RRt i aRt •gf’T if srff aft 
3R#t afe aft ftS % aRR RR ^T qtaar 3T^t *$? 
gfcft | I qf aa STaRTf aft qtaar I a'4T arfsRTaT a^T ^ 
q-5-r art snat 1 1 arJ q;a asaft % fare; %M a** qS 
aaf atat qrjaft Jr aarJr 1 1 

f fir ¥\ tmft qcT rt? 

aa?at area fta % arrrer aJr arert arssft aTfrrqR 
aiat ffk afr snaaaaraT itcft 1 1 ^ «ft q*rer % 
tia? a|ft ^errf fagt qaraa aT% ia % +vf ^r at 
^rrfarf I* ira ar |ft Jr aRat ar%q Irfara qrat % 

ijfa * srest aarJt arraaaar frat 1 1 fJrfqa arewT 
if fo-3o faafr areftaa art vo-!<o faart q:nrqilPw 
spar srfJr |a£*R ^ ?t Jr fsrrf % qf% ^f«r if ®R ^ i 
aRrat aar if aaraff aft araT arret arafa afa taSaa 
?o ft^ft areftaa (x« faret aatfaaa * r 
%fnjraa arrftfaaq aTif? at ^ faret $frar) <?a R° 
faret q>rcqftfrar ar*5r (t^farat ^qrarrefe) wVr 
aR i 

f SETTf atT m? 

ari; aft srirRr ^^rar vM T^Rf % ftrfer ^p-tt 
ff |srif irr# * # snrrft 1 1 fw w itr^r % sr^rar 
# rtf snaTr | sft ^?r^t gsrrt ^t rff®rT ?r*rr 1 1 
St: Jr |snf ^rS tt ^sr *R 1 1 

sft*RR f?nl ferfsr 

St3r?T iir ^crtff rf anw Jf ffr ^ % ^^rsrraqrr, 
w?r % atf rt, |3TTf % Hirr u;r fJrrrf aft gfrsrr srTf? 
'tt Mr ^x€\ 1 1 qfTSRrf % srraR tt feqRT farfsr 
arr sfqsn q?aRf if fsrrf Jr sraaV t?rr fir^rm | « rrr 
^fr cr?{r % ftn^ 3 k-v o f%?ft rrS qfr qR^r % fJr^ rk _ 
? o ferf, ffr^rr vo-k. 0 fefr crrr wr^ 

qi?r?T % f^rtr Pp?ft rtr spfR qR t =a5TRf 

srrTO if frf *fr° TW cT^T 5®n^ 

Jroqfo q|Tt qtr t q^m ^r ##rq ^rt arTr qrTS % 


fjpr ^ 3TR ®tr 3RRT % nra Mm qJH^r * ** ^ 

St ftrcr rrr aft irrat arr^r srR 1 

^ait«n* Tifr^qT^ 

=qrJ: r feq sr^ T^rr 1 1 

% ferq — 1 iw *rera?n, 1? T 

^ *r 5H % ftrq — *° R ’ 5 ^ T 

gawr, trqj. trg. ^ tiq:-tTg-T:R« 

ftrmf 

srirfcr 'rrt S; fJTq ^ snrw^mffrR fer 

% strt % mt ^T i ^ ^ ^ ^ 

^ | ^ # * ftqfTf q qit gPreT ^ ^ 

trar-rr ftrerf Jr sqsr Jf qfe ^ ^ 1 1 

srfsrar rrf ^ %R it TRr ^ ^ ^ ^ ^ ^ 

qg^t | srr: 3 trCt Jr arrft <n* ^ tr % ftwi 

rrf|S i 

qfr 3T-0f qairTT % f?rc; %er qir *vk*k 

, WT ^ T fgiT i isRqcRR 3f5r, ^ 

% M R?r?r % sfJRte ^ I ®f^ ; % 

f?rq * fro! 5?rf arRwqr gfalt 1 1 

5R1* aa— ( i ) «TR- 5T3RT ( * ) 

(ii) RR" rT'3TT-(- 1 ft5 (St qr) 

(iii) fitef- — 3RRT— -RR ^q) 

(iv) tr — rrsrTT — rr (Swqq) 

fjrarf wa '— rr (^r)— ifg— qq^r- ^{^m) 
— srf — irqqn — rRfrq (St qq ) 
xanx — sn<r - (^^) ^ ^ 

q^tl 

stFeri ^q^r % qrr-qtr qRr qtfear ?}qr t 
arct: qft arq^qt if rr qft ar^Tf rffr ariq?qqr 1 1 qtgtr 
jj c^r 3 trt qtR frS Jr q»eft % nqr arqtJr fsnf 

% i^ftsr qi.^1 qgf% SR ’qjTTTT qft qtTif qTF|r i 

5?r amm if qrS: % sjxr «ttt if rftq ? c qfarsrr ar5fr- 
feg- rftSTr 5 >ttt | * f% smi r efftr fer rR q? 
?H - q qfOT5 qq? qfq snaT | arT Sr Jr qraaf RtS qT 
qrfT frS qT qf ?Jr qra Jr ®t% 1 1 rra qtt qtarr 
stq^r-qq^T if aaR ffat f. i qt^T at% Jr ^raar 
(Jrq q^) 


qriTqT a’R qrfaaTifa 



TOftRr <Wt 

m. sr. <t. ^msrsr, *t o ?t fmjmsr, 

qssts *[fs s ss Trams argfsrra qs sfsms 

STSH, t|TT|S ($. 'ft.) 


^TS^tSTf zmJ? 

ssist t ststt srs ssr fssrst §kt ssqt sts 
Press ssst I# sr ift 1 1 fsft ststts ssst st sffes 

SpTS SSTS S BITSt Sft STST ST 5TTPT S ft? ft *ft 

ssst srsts st t|t 1 1 fast sst-sst ssts st qrss 

St y>T PTH SfT fsScTT sftT TO ST f TT 3TST qf Sit 

•RT st ar'lm t|st 1 1 Ira's sst ft | ss fs srafw 
mqrr fsstfssr % sffa qft |% st sst %' ark st sss 
% ssfss frs jq s=5% qfr ^pr hsstst srsrs fsr 
Prars 1 fsst st sera qft ar®st rnra %?t % fat srfa 
ftrt sfas ^sts s rarqii sft srar st ms ftm 
anssss | 1 sf sst sss | ssfs s?r sr qftsra *rat 
mPr fssr srt 1 

fagt tTHTT gf 

fsgt qs sfst 3rfassT srat % sTsfer fssra sr 
sratss sttt fasr srar 1 1 sss fas ss sgt % qrt- 
sra st sara fis | fassT jtt ara< fqrars qft sera s 
ssqft anfas frafir qT qf st 1 1 fagt st stjst sgqct 
(qraftfas) ftsr rnfft sft fs sf s fists sr sft srPr- 
fsfsrra stst ft afts ssst sst qftms % ss as st ssts 
tr tust §tst rafft 1 sst qfrsr’s st sf sq — sqsq? q?r 
fqrar sm s-s¥t stst qs Prskor, mds s 3TT5fts ^fs 
qs gsrrq:, q;qff % ms rtsi% arrfs % sss Prst rnsr 1 1 
s|f sssqr fssrfss qfr sms ^ K*a<r |f fsft q^r s^si 
%s q>t fsfsr fs*s qq;is ?t sf | i 

% afq qs sssst % amrrc ss sssttt : — fsft rs 
Prot sra, fsPrar qqsT qft qisqff % fss sqstfsaT s 
gqrnsqs q?r ssrs *r xm^x ^ ssfgr q^t liR-'x |qsss 
% ®ts srsf P sis sst srf|f 1 

f. fs|t 5RT SfST lt^ % 3#3fts : — 

qr- \x Jr. tft. 3 ? ST stqfts sr sts qft| qs sssr 
(qrtf ) 


m. c ETSfT, wsqt, fsrat 

s. ssf ( 5? m ) — rtt f% mrsran:, ssstt (ra;J 
q't^ftw st stps sqrra st fr 
s^sr 1 1 

3 . sfsr %% st fsfsr : — s*[st %?r 1 5 s ssft ss| 
st sfi qrsqrs ssrrafs sqs fssrss srifs st •’ass ss 
aras ss tsrr srf|q; 1 sss qfr |st# qft s?s % st ssf qft 
|cs st sss % mfts % %*?x stsr ? a. s. st. s|sr qf'sr 
tsT srfis fqrc ^tt s^st fssra sq; rarfes st srest 
sr arm sis s sratr q|fr 1 1 ssf sr^sssr ss q|S qq 

SSSt ST STSI qft S|TSST % fsft St ? X S. ST. SfSTf 

ss fssra sra %§r | fss fst ss| % sttst stsif srar 
(= s. st.) f|?m (fras) gst S|mf & arss sr: ss 
1 1 frqs tffa’ % ? °-? a sft §rcT | srfs t jf pt I 
SS esf S ST sfsfsfes ST I SSTS T| fs SfST |IS ft t 
sra st ssts st ss|, sraisr st ssst, ssmfr ^fs, 
its st tf % sra % % s % 1 ssm it stf sf ssst tr 
ssrct s sis s sfST sst srfes 1 

v. fs|t st s's'qs (sratfss) sspr sstt stst : 

fst sq ft scsr % ssf, «rf anfs fsqrra ss its % 
st frsqt t ar^st as| fsm m tftq It sstst raffq t 
is It st sk srsf fr stel f 1 arrst srss % st sra 
ss st st fq st sraf st fqrcar^st st| fsra% f str 
fqrr stt srar tr sts% f 1 s| ftsr ss ss srt | ss 
ss fs x° o sra s sfts fsgt t| sra ) sss sre sft 
st ss s srqTST srffq 1 

a., sra qs (tts) sgjsr % sts T*st t fst qfts 
t st fs^lr 1 1 qs qft sst/fesr % srrar aftr 
fst st sTfr sst ts 1 1 %trr sr sra, qsr s %s qs 
rass ftsT sTf|q 1 

%. hsst qs : is qs t s^t sr 3 s tors ftra 
f 1 s| ®qT jaiT m sra trss, fssra st qrterra 
sstssrar t str fssr st sssr f 1 stt-sst s^t 


STSSTt U'S^ 



% feq; qqat % fa%q fes% qt qfter®r qqtqsTrarT 

§KT ^it 5TT% I I feqif g^TT qq SIT TfqT | I fqaT 

era arr js fqarq qq qfw 5®f fqqwr qt% fear stmt 

(? feara aa arq q qar (q) Jra qaqr ( 3) q^jt 
at #sut q ^raa qfqqTq (v) fjrfeq qr srfJrfaq w[fq 
(k) qar feana q^ aata Jr aiat aa wr (%) qata spr 
5T5T («) qwq-qqRTta (feqq) qqf 2PT q afe STFTTJft 
qat arr ( a) %q Jf qqta fet at wra q swr qqrqf aa 
fqqw ■( s.) atf fetrq rrawr qa aafea qiaaaxt ( ? ° ) 
Jrqar awt (??) a^ja Jar arJr aa aTa q fafq 
(?q) q?q spar#' 1 

qftsr®r qqtaqrqTq : a^ff at arq? aft qat m 
aft Jrqt % fet fqtrq qaar % aara at qqqt % 
fesqt Jr qraR aar www aR satanra? at rftt 
ar qra Jtqq a fw^rw q®q % area a Jr Jraar arfft 1 
arcq awr, qkfta rRaar a ^fa fkafagraaf at 
qq a qqar qatasaqra anat aaqr-ir srat tar Jr qra 
aR rfr f 1 3 tt<t% sf q at fwerffer qataarTar at qra- 
arkt ara Jraa? ar fpna q®a qfaarRt Jt faJrat 1 


w?t tpcterw arsr awia ? 

qqtera ^-K. arq at srafe % qqR % qqaa aRrar 
wrf^ qtfe fa-ft at arrara fJafq a saw; at few q 
qrar a^t aiara at ar a% 1 


wjt q^T WTaarift tat |? 

qrtsrrq & |Jr fact at wwlqqr qr^qqr qqoftqqr, 
qqqfeqi qqrq qqq qqqq, qqq^q:?r q q^sw q?r qq- 
qssr qJWT qq qrq |Tqr | 1 fe?r% srrsnr q^ qqtqqiqr 
wk q qqq:qr qfe few, qrar q snfer qr^- qft fqfsr qqrf 
srfe qfeV q^qqff q?t wrq Jr tw q>T feaf feq q?wft 1 1 
srwftqqr qT wrtqqr % qsrre % fqfe TrqTqfqqr 
q?Tq qrr qw, w q gmT # fqfsr qqrf smfr 1 1 
is% qrq ^qqr qq Jr ^st »rf 3f?q wrwrq q% qq 
fqqqq, ^fer qwt, qtq # few q qqqft qrar qq sft 
qqrsrrq ffewT | 1 


JT e 5T qft^W sft ^WTT % H^TW : 

q?r q-ff¥r®r q?T qqq> %qw f® fr feqjqf qqr 
qVftrq | 1 srfewqq; feqrq ’wsr qfeq | qqffe 
qfeqwT Jr qqfeq | srTr qfeq ^fqarsrf jft sfr 
qqft 1 1 qrer f qiwi'q wcq>TT, a^qftq qxqqr, frfe 
fqqqfqqrmq q q^r fqqrrqqi qfr sftq: qqq qqfe- 


qirqrq gqq qsrq qn: Tft |, qwg qqwt qfe wrar 
% qtq | qk qft qfrOT §> q| f ^qtq qw fr 
§:wq Jr qTaT 1 1 feq% feq qfi«r®r qqrwrqiq, fqqqq 
fqqrq q feqrq cftqf ^ qwqqrqt,| 1 

qqtqqrrwsff qfe q swfe % fe^ qr^q wt qr 
qq'rqqTqrr ffqt qrf^ q> qw qfqqq qfqf snrkr- 
qrmrqf Jr =qqqw qfe qrJ:' fe qqtsrq qfT | qr q^F c 
qfq q^f at w|f qqfr | aR sq% fqqrcq qrr qqrq qrJ: i 
qqt |ft Jr fr qRq qTqqq qq sqiq qqT qqtm % 
Hrefer qfr qqfe q?t qtq qqT | qk ftwr qfeaT fqqR- 
qtq 1 1 qft fe qqr SWST qrwr 1 1 qiq ft fe^qf qt 
q^rfr, q?at qftsr gfqsrr % fet jt?t qtfe®r feq ajrq 
qqrqq qt srk Jr |T qfq Jr §>qr qrf^ 1 qw Jwq; qr 
kkqR wra^ §rs qq %q?q qf qrrq qrr qqrar 1 1 

fqq^Tq fqwq w qwJr Jf fqJrq qwaqrqt | qqffe 
q^ qqkqrrqT fewq q qqqfr qwq % qtq qqr q§rq^®T 
q^|t 1 1 fqkff ^ feqTq qat^rw % fe^ qrr>fe qqr ww 
q^ar | qk qqq qa «ft qqT qft?r®T fee waT | qw^ 
qrrq ^ qf JfeT fqg?qr qqqsa | fqrr q t feqrq qq% 
qfe wq^qr qflf 1 1 qq: fearaf q>t qfrsfrq % qqqqf Jr 
qfefqq qraraT, ^qrqr q?r sfqa few q qrar qqiq qrrr- 
% qfeqr qrqq Jrwr q?T q-Jtsrq aft qqra qqfe qq arkq 
fqwq |t Tf qtqr 1 1 


(^®s w Jrq) 

qw ?tqt | qt qtt aft qfe % qrq-qrq snat Tf at | 
qq: ^frf qqq qq> ffqt T|at | qq: qrfeqr rrrq- 
arat % at?t qpft qrfkq qrfe qtqt aft farara q ft 1 

wrr aft qrqq Jr qkrqq |ar qrrr fqfqq qqwr t 
?^owoo qqT amai qqwT Jr fwq 

qT®q |tqr 1 1 art a?t qrqq Jr qfq |qsT ?o-?h apqq- 
snrt aft qqar qqr fwraRr ?«.-?=: fwq qr®q ?tqr 1 1 
qsaft a;t awar % §xt ^o-vso ffg^r qfq |a^ qT®q 
itat 1 1 


sfsrr w% ^r# f^Rr w\ 

W 5 TT# I 5gq-T t 
vft 53^ ‘gf^FcTT f 1 

-TTITcTn ttt# 



3TT *T W 

’erNrrV vrtemrr wf ^cft ^ 

aortas ar?f T, fear feana fetaa (aar faroa) aft aTa fear fgaR 
tfgst st^Rl gag atagT, feraR fe t aa (aTOftaH)gfcaiaT sfe feaafairTaa fgaK 


aR#ra ffe agaara afaaa Jaf fe?at st^t gfa- 
amr tfe ferofearaa fgaR gt aa U'st-'s* % aa t 
g faarar ata t areata sraraa c^rtH: ataar % araaa 
ggafa, atgaa, fgaR ak amraT fet t ?og aarera 
rate aart to tor am afar ara feraro ^fw | stt 
agaara aafaf at ag aaax aroa amr fa % fearaf 
gg TOR TOfaff % a^ga ag agfTOT TO na fa tiff % 
afeaaa tor aftsf a afar to aaraR tar aroa | fa 
afear aar^a ^fa feta?r fearaf to tat % gat tor 

smart % feg sffea axt f IT ag fearfe f fe at TO t 
feat aafa a srtera t afsra am tot ferar to 
aTOTT I I 

fgaR fet ^ t^ro-q;TO ggra % gra g« aarora 
ram aafe air feat a# to t at ate afa aarf tt to 
TO a-TO aarar aar i t aara to t arror tf , aara- 
af, ara-tf, aram-tf-rorf, gra-tf'aa, aara-af-TOt 
arfe i frog arrafa i?fa srgama afeaa % aferogaR 
fgaR fet a at aaraf masm ft fet at i aarfa feana 
% smrg at sr?asra if ata aara arror-tf-TOt at af i 
ag ram aRafa tor ff grom afa % at° atsrRra % 
%a as TOatfea fear aar i gaffe t gar to? fenrra f 
feat aTa taf % feg %aa g.gx faro aror | ata ife 
art aaat |f aaaftar aaaia ff toto fera?at a^ror f / 
toto a^aa % araaa at to% tiff t araxT ata af to 
ataa aaTara aaa: ?x-R° faaiaa atr bo.xx faaisa 
srfa faro: aar ft a^at at i fat aaa aft aaTO % aat% 
aaia % fag aa if ^fa?aa %?a If aR % 

fatroff at tia-Rr if fat ta ax totort Rte xm aar i 
faaa at ta at aaa ttt TOaar aarfaa faT i aTat 
tt aaro t at qa? faarrar ta froa to arataa at farar 
■aat faat fat t aatgaa aftaa, ga<> afo sn°, frfa 
faara t afaaaaf, ffa faaafaarraa t fa?aR fataar 
tk stto fatatf t af ta a anaaR aaro tg-aR gaa 
ts t aafar at i 

fa t^ t ?a a?ff i>ff frorrtf to araa aR af f 
aft ft ftara t aat ta to aaarf ( 

a aa <f 


marfT TO^rf 

faff afa: arat atf^ra : — 

¥[fa tf aaroa: afaa t agaro TOa at ar^t tost 
aRa ata Rrarf t araf at aagaaaT TOat t fag ara 
t ta at fagf afta aa^a t ant to aftaa aa- 
arar aar faat a§ aar aai ft fafr gae, ato gao 5.? 
aaa at arar o. 3 o faa*fta/ao Hfo a i afaa aaaa 
o.?t; afaaa, aaa TOattaa aar afara at aiar tort: 
3y farafaTa afa 1 ? {%. farofara afa |aaa at 1 aaaa 
t araf at faaa araaaT ark atftaa aaafaa toto 

?i9Yo aTfat^ta/TOafafTO ak ^y a 1 . . 

afat aitf art ataT wfa ^rraf art snfkr : 

faff ata tagaR toto ?x®,y=; ak ftat- 
ara afa |aro: at to t arfataa, aaaataa ak atera 
at faTOfor at af 1 arfakra at araf aiar (\sx far. 
too) at gfa a?at t rag ?^x faratara gfkrr to akrrf 
% aa aaiaR grot aR, grrrar aar fen t aiaaara 
? 00 feat ara f|aa groTOaTO ak x° farat am 
mkg^ afa; atera at fear aa afa aa fear I fat 
aarar aat to arraarr tat % fag gx far® aro ft a. 
aaro afe |aaa ara ta t araT aaT 1 ^rat t p ft 
aa®t aai afa faaT aaT 1 ata fare go t gx ftaf 
gaf feff t fear aro aa afaar arar aaT fiRT 
at tost aaT feaT 1 arfataa at ga-atarf araT 
(^is.X fe» am) a;aa % fata fit at aamr t ata 
arat at aat ft ga ataif arar fef ait t aaa arat 
af 1 srita aR t ? x° feat am ferrta aria anrar 
aar 1 

tat at amft fita taarf : 

aaa ata af' t tat ia t TOa gatfaf ^t af ak 
%x gcfTf % aro aarar 1 atarf t ga feagarf 
tat ga t ata aat g^Tar aaT fear 1 groroaTO ga ga 
atsTa at vs.c; to at® agar ak aa aat a? t araa 1 

tx 





qY YY YYqT fqfir Y_ btbt bbt i *§"? Y wf bt rtbbt 
vg %o Yro w sftq 3 .vsr YbbYb m btb srfY tq^q 
qY qq Y bbYb %bt bbt i bib qY bbbb vs-^ Y© YYo 
B pr Ytqq bb YYq bbt wj Y btb qY b-b Y© YYo 
B^ qR qq Yrt bbt i btbr % bbbb ?r btb Yb 

Y qY q^cfr qY bwtb qR srbb Bff qq btbtt f ® sbbt 

qg BBT, BBT feY ! 

ftrif-gfif 

Ytanf % for btb bb qtt Y bYt qrYYBf Y gq> 

f^TT% -gfR* qY *R 3fk BB% gB B<BTf qTB ^Y §brt 

YYq fqqR -pTi qR <Y i 

fYrartf 

gqr FYbr bYbtb % qq qYqT % fYg qr bb sTtt btb 

Y Bt f%r=^Tw qf wfr bbb Y qY bb fqqrY qf|YY prq % 
bbb YYq pqY btYY Y p bt^t bbY m bb^bt Y qY bit i 
IB qqqq pr bib fYqnqff qY BTqqBBBr gif Yk bYt 
br^rt Y bt bb i 

■fta-sram ^ 

bbb qq bYbtw Yk qBRr wm $ m qrYt YY % 
w spt bbbr br*r Y ft 3r=c# qft fSra% q^qq^q 
BTBbY fBBBB (p BRff BT qtB*) qq 3TFBBB BgB ffY BB 
qgr i gY qYY rb Y srtpr bbt fqY Yk qrqY % 
BBR-T q^BT qq $R* feftBTB ^BrYb qY l(oofe<; qrYY 
srfY |qeq, Y btb qrq ^r f^B qft q^mr qq fefqrq qrq 
fBBT i %m qq ^frq *r bbt tobY q^ qRfqRn b?t 
brV qqfrq q^T bb: f b% BBTq % f%rtr q-^% % 
BBB ^Rq fBBTBTB «iYo trqo qYo qfqBB qrr BBT f^BT 

* Cv * 

BBT I 

sfTSTf ^rqsr 

qTwfeqr %■ brt sttb^tb % fqqsr fYqrq ^b q^Y 
fq^ ^fer br ft brbt q^T bYb ? q f^B piB % 
qrq BBTB 5RT B^R # B^ sftq BB% BB^T fqB 3 tYbR I 
WB qqqq qB q?BB % fqq^ |qsq qrqqr srYq 

CJO fqq?BB |qqq qrqqt ftrBt j q^ Bt BBT BBT 1% 
fBB BTB %B B BTBT Bfl BBB 3T-B BTB # BTOT BTB 
btb q% bYt bbb bt bbbb ^ fqqRB qfq |qqq B 

btIbbt qrmr p i 

itg^T°rs>n ^vnw: 

ftr^: ^ «rt^r ^btb %bt 

BTB^ qrf qq^ % qrq ftpY bY b#tt qrfqq 


BIBB % fqq p: B 55 Y £r q^q BTq q^qqrf Bf fqB%^ 
srpR ? K^RK fqr. BT. BRBTBB. fqrqY BTB BBB- 

bYtb rrr fqr. bt. qYercr sfYq Ro fqqrtBTB fqq^ stbY 
qY qY Bf i srqpq % b?tb b c bt^; Y bbbb { ^ 

bb bYbb qrr Tqrq ^tbbr pT^qf vr fBgt Y bbYbIFb 

fBBT fqqT I BT^bYbB qY BBBB 3rTBY BTBT, BfTBqYBB 

bYott stY^: f%qr qY btbt qY |g fqr^Y 

btb ^fqqr, fq^YY btb Yt. q. qY. k°, T^bYbtb ^g- 
fqp sttB) bYbib bYt ^ o fqqflfBTB f%q^ b?Yb % fB«iB : 
qTT fqBTf % BBB bYbT T^J I BtYY BTfftBB |YY BR 

qrq% ?qfY w Y qrYY qf i feftBTB gfqqT f qgYY 

fBBTf gqr B c BTf BTB BBB BTB BT BTBT BBT Ytq 

fqrYtBTB gRBT BTT YYBBt fBBTf BB BTBq Y Bf^T 
bbb qY snfeqY stb^bt Y ^Ybt ^tbt Tbbt bbt i 

1 

%rf bY bbtbY fenf 

btb^t qr^Y % btb srqpq Y q^YY pTf |qqq Y 
stYt br Y YYb pT^qf YYY pr Y qY qf i ib% btb 
bYbi^ Y p ftq gq jb: gqr ^bt| |bhr Y ^bbt qrx 

feqqqT BBTT qR §|TBr qBT fqqT BBT I WTBf qY ?o Y. 

YY. B^BTf qq YYbY bY YYb qYY5-qt^ ^YY wf Y Yf q^T 
%TT fq^BT BBT 3TBTB ^TB Y YYb BRtY bY I Y| Y ffB 
B BBBT TfB qYTrqTBTT % YY^lf % gq TTB Y Yf 
% bYb qY ? o srfYBcr BBqj- Y YYb Y btbbr f ^ YYbs: 
Y f^BTqrq ;^qq #qY btY bYbb^fb bYY btbY qY fqqrTBr 
q^q bbt forr 1 BTqY Y bY’ BtB qY YtB-BTq br btbs 
BTbY Y Bt BTBT BTfq^ bb ^x Btf t bt YY bb^ bbt |bt b 
qC 1 Bf Y qj qq ^tbbt bbbb ^ o Y. YY. BgqTf qq 
btbt 1 bbr srfq |qqq bbbb ?oo fYYY btb YYb* 

BTBT BBT [ 

fiTTTl-gfTf 

fYqrf sflq *srrq qfqq btbt Y bbb-bbb qq YY Y 
tob qY qqYY bbbr gf fqr p q^YY Y BTqr 
%b qBTB Y qq* bbt Yk fqrYY YY frfY bb brt btb 

fBBTBBT BBB Bgf gt BBT I BB- {.RK YY^q ^R-YY qr T 

K° o bY 2 r btbY qfq |qqq Y YYb BBT^q fefBTq fqrqr 
bbt i 3flq pY btbY Y rr Y^bYbtb gfqBT YY Ybbt 
Tbbt 1 v-YY Y %er Y bbY btY bYYY q?YY btY btb 
bbbt, Ybt, f|qB?qfr srrfq bb bY YYq gfqBT Y b:bb qY 

BT^TtBB ?qqTB fBB Bf I 

f^ranf 

fBBT# % gq BBBq % YtYY Y qYqT fq>BT BBT Yk 
( qiss qq ) 

qqqqq qTfBBtYs: 



c bd* 5<1 

#cTT 

^■^Tcr qft^rr, *mr 

STo TO%?Sr 

qReftq TOrq srgftsnq ft^qrq, qqrq-^ 
qroi? ’Tcf t : TOTOfar ctft srgftmq H^FTO, q*qqRR 
to^ft to R?qq rqrq qRqqq ft qfiq*ftqre to 

^WF % q^f ft W^r TOR 3 TR 3 TO 3 rfftq p cfrq §Srf qft 

qqf, qftfftqr, qrfTO mfk ft gqr | i qqfq tor 
$mx to *&$ qfr ^tt^t tot, m sft qfror tor ft qfrq 

1% q# qTq % WTft I 3fk 3TR qqi %TO % qR fTOT 
3TTO *qR | I TOR qft ft qfgqftt q£, gft, TOTTOT, 

RR, fqgR qqr tor srftgr % j® w=rf if tor ftqft qft 
TOft | I fqgR % TOR^ft TOqft #ft ^Rft srhc ftqR 
qRRT if arfftTOR TO% cTR | I TOff if 3Rgq qqft 
srfer sqq ftft % fog srf%r^ |, Pro ftt RrqrfR qfe 
% qg qfftq- Rt^fsT^r qgf | I TOR SfRTft % S^R 
torsIst if %%o tnpf qqr fqgR if e$^° tr^f if to% 
5TR TOT I I 

TOR TOg 

3T£pr TOTOFfeftftq TOT I I qgq qq % ^oo tgte 
3ft sqrf tot to% q$r qqsfr TOg to ^r |, trj Vo 0 o 
qft? % qfror toto^ qift qrqft if TOf to rr ^ 
Ct^tt > srfe to? qr gqrc ft qqff 3ft gwR qfqqr 1 1 
TOTOWRT: qg qqft qk 3$3? <ftftf qgq ^TRcTT | I TO% 
fftq srfe qqf 3ft totottott |, qRg q?ft if qpft qgf 
qqqt qrfro i 

TO 3 R % fro? <ftqe, TOftvft cT«rr ^trt qftr frrfg?rf 
^qjR 1 1 TOfsr 3ft q? qqft qgf qgq 3Rqroft, TOfftg 

^fft if RR-fir^T^- qft cEr^^^rr fr^T strrr^ 1 1 qf^ 
TO-Pnro ^t qgfe srsr^er fr eft ^ir f^t qf ^ qft 
firgt q q’TOR^q^T ^qqrqt qT ^TOT t I 

TO|^r qrr qqR arfar^efT qrq ft f-RT I, ^qqft 

fqft^ef sftsp 5Tflf <TTeft | 3ftx ^qft srfsr^T 

3TO«qqeT |3TT TOR | I TOf % TOTRT % RTHTR TO 
^Rfft qt qfl ft fqqrfTO fror wr htot |— to qft qrftV 

TO^rff U^K 


f^TO Sift^: qft q%qT^V feRr I qft^TT % guff % STTSTR TO 
TO^T ^ | — <TOR, eTR qft gJIST- 

RR t — TO qt qqr ftft | TOSTO 

qff mm mm t — to to sfk ^rqRf|q frqr | 

qqr ^rto toft toft 1 1 groqt — toto ft to 
qqT qq fRT |, ftfTO ^TOT ft sffep I q^ TOft ft 
=RTfe ffaT | i qw^ft qr^ft fTOftf ft ftt^T to gqr 
mm-wim, to ftt strfr ft qqi ftt^r srfe? ^tft 
1 1 fftqrgfr ftro ft mm qf |. ftt to ftft- 

TOI fTOT | gftf ft TO qsqq wft % ftft | I 

to qqR gqqq: ftto ft fRT 1 1 qisrRTO: 
ftlt ^qrft % to: fT qtq ^qr fqqr tor 1 1 

^ft qftq qft^t ft TOTTO qftqf qft ftt TOIlft | l ^RTT ftt^r 
sqq^R ft TOqr 3 t= 5 ^t ^tt | i K-%. ft ftrq ft qtt 
fqTOft i qrro qfsRT qqt ft tor ft ftt qq>^qr 
fft^r 1 1 mm grot % ft qfqft 1 1 to% fftg q^qf 
qft qqftf qr qqilftqf ft ^qiTO toctt | qqr ®: qfrft ft 

trq? qT^r % qR TOFR ^rqift % TOq ft TOTO TOqi 

1 1 mm qft fg qftsrf qft qrq q^S^roq TOft % "*■ 
q^ft qR ^qrqft $mm ft ^qrqT to^t |T“ 

qlfTOf # TOiqt 

% q^r qf 3 trtr % frft |, TO^ftq qtef % 
q\q qft fro qi(»i o 1 1 qqrft % qq; 

qftf % fqqft ft ?ftq qSte sqTq to qftTO qqqr qtq z 
q^TO qftqft | i 5® q c qTff q^ qqqf to wftqTO tot 
® tf §ftr | sflnc tot % qqq ft ^qjR to fqft ft 
fftTOTO TOftq qq^ ft ^q ^qt q^c ftft 1 1 «fhfi 
TOTO-fqq^T ft tort qrqi 1 1 

^Tq 

TO^q % q$T qf-qf ftft I I qqT TO ftt qf-qf 
qqft I I qq: qTq q^Tq qfer qTO ftqt | I fftro 
qR-qifqTO ^qgfB TOrft qrqV | — 

TO q^T qqq — TO TO TR — TO qRT — ftt? 

qqq q^-qfqqq q^ff ft 
qqrft 3ft qrqr 

qqTOtTq qftqr^-qft TO \ qq ft^; q^qq 
qqq^ft qrft 3 ft TO ? O ftq V ft^ \ qq 

f^T'qrf gq 55 T^ HTqqTqft 

qqqrq qftsrf ft qqft ft qRT^ ^mx TOf ft 

^^3 



srfq ft tot ft rt rtri rs t rr^t | i qtort rttr % 
rtrrr sfte qr% qfm rrt r frorf rt fRRR rtrerrcpt 
R ft rrrt i rr RTfR % qR tor rVt tor Rq?T |" rr 
TOR f%rtT nr^qif 3 ft RTOcT rtrt tott | i 

totV rttr r RTfR % qtsff % rtr r RRtar, front 
rrt rVrr RfeRRT hr qfsrRt rttr *f ^RTft, qrot, 
^TTRRt sftr rtrt [rr 13-=; RTTffRR rrt r qr RTcft 
| i to Rtsrf r fro; rtr, rt^t qR frorropTf Rt 
csr^v^r rtrt Rfcft f , froRT rt^t R£f r % rtstt qft Rt 
r§rrt 1 1 

qrerq 

ftRTf % V 9 -=; RTR % RTR qr^T $f TO TOcP I I R?T 

% crt rrt RTfror rt to rrr | tot qR trtr r qR 
ft to Tfar 1 1 to RfR wt£i #ft % RfTT tot r tot 

TfRT I [ TOT RT Rt qiT RRTR % R^RT TfRT | to*p Rt 

qR to rtrt rtrt | srtT to rrtt % qR tor % RRtq 
to Rrcft | i fro qR RPRt TOfe ee ftar | i Rif % 
fcff *r TO*f qR rrcP | sftr rr? *f to rtcT | i top 
rt sttrtt qfT ftcPT | after q* frotTO rr % to RTq 
''^rToi RiTchT 1 ^^ qR qRR ^r q« «-qK° rr c^rr 
fRR RTcrt | I 

RqzfoT 

(?) r=s% rr Rt Rssft roat | i (q) to^ qtsr r 
R t ^rs^ft RRT SIR TOTRT RTcTT | I (3) RTO RRT RT 
TORTT TOTRT RTcTT | I (V) TOT *T qrqf qqtq 

rt^ 1 1 ( k ) qqRT qR rrt rtctt | i ( ^ ) qsff ^ 

R#cf, R^qV cTRT f^t qqV RTfq ^RT 

| I (vs) RRf qft oTqRlT ^tcfV | I (d) qfRqf 

qqf^rqf q?T f%RRT RTcfT | I ( ^) RRf ^ RfR^f qcRT ^ 
srfRTTcf) IrstrIr q siK qqfR rtrt # qiq rtcT | i 

vtf cf^ri RterTfqsiT 

q^qR-%qqr fqfr^f R srfsrqr ^qwR ftcTT | i % qR 

% 3 T 7 ^q RR RTt I sftT: qqff r qrq; 

| RTRRtR m f RRt R IR qftff RT RTR fRRT RT 

RRRT I i RRR RSTT RtqRT sfk qrfRRt RT ?R RR^r I 
RRr RcR q?fe qffTRf sftq S^fRRf TT qTq RTR | 3fYR 
W % RTR fefRRT RT RSTR qt R^qrqT qftff TR 
RTRRR frqR RT RRcTT | I 

q^qpf r q^qRt-RRR rrr ttr qr qqrtq rrt 

fRR% RTRR qvT RRRT fqRR RR% | | RRf fRR=R^ 
RT fefTRR ’RR fqqRcT ff 3&X RRR RT^ ^-V Rcerr^ ^ 
qqRR qrq& ^ rtr qfRcrr | \ sr%fqR> ^rtr^ 


■^r, ctrj rrr rtIr qtq 1 1 ttr-r^ct rtrt qrr 
qrR^q RT^ fqqRq q^T fefRR ^ ^ ^TRt fTRf % 

RRTR fRRT RT ^RcTT | I 

— • j r ' “ 

(%r to r) 

rtr *r wfY q^RR ^ fR ^ f^rRRRf qft qf i ^ fqRTf rt 

^TRR-RRR qq TO RTRRRcrTgRR RRR" fWT RR 
fRR^, f^TR qR srfRR RR^RT R, RT5 RR^ % RRR, Rfe 
RRR qfT RfrRR RR^RT RTfRRt rIt RTRT R RR RTfT 
RRR RT RRPTT Rt qf I RRT RR RTRt RRRR ^ f^RT 
qRT I 

q>R 

qtRqr qfr frq=rRTR % fRq qv. fRRtRTR rV, qR. rV. 
?o% rt srfq Iq^R ^ %r *r r^rr fRTf % rrr Rtq- 

RTT RTT 3JtrfT f^|t R fRfRR RT! #5TT RRTRT RRT^ ^ 

fRgt ^ fRRT Rt qf I 

qrstf Rq^T 

RVRTf R ? i(K fqq RTR TOR RT qfcfV ST RT^t qf 
sfk R^: (5PRR) R~t qR R^ r ^ ^ ^ R ^RTRT 
RRTq (fRt) RRIT q^Tf R^T R^RTf qfV qf I ^R RqRT 
^o.Ko fqq^TR RTRT sfk \3?.oo fqq^R ^RT Rtcf 
RT^cf f RT 1 

•arft % %tr ^ttr qrt qrrecr 

qf qrc% % RqRq qR R^arf rr rt r^irt rr 
iRRT sflnc qRT RFq*£ RT fR % Rrc ^RT^Rt Rq ^ 

qf I RR% RTR ?K fRRT RTR ^RTR %. qR:qo, K fRRTRTR 
RtfRRT R*. ?o RlR RRRq !(oo RTR RTRRT % RPR RT 
fRRR RtTT fRfR ^ RtRT qRT I ^Tf qft TOR R ?RTR Rt 
RR5t RTRT ^ 5«sRR: qtRR Rt ?RTR % Rsftq & 

^RTT ^ qrTf RTR Rft RT RT RRT I RRRR §:TRT RRR-RRR 
RR fRRlf R^?t I RR R RlfeT R TOR Rt RR 

R?RR ft qf R> ffT RR^RT R ft RT2T Rt fRRR 
Rqqq qoo fRR^R fq;T RT^T (RRT I 

^■RftqR RtR TOR RRTR RR R*t. RTSTT^FR RT RfcT 
fqs:^ c;^o^c;V RT RTR Net Profit fRT j fR TORt 
% ^RT^ R fqfq-q Rfq fRRTsff RT fRRT RRT «RR RTfRRT 
R . ? 3r fRRT RRT f I TORf Rt RRR RtT RRR TRRR 
RTRT RRR Rfar TO cTTfRRT R\ q fiRRTRT RRT f J W 
RRR-RR R fRR^ RTRT RPR Rl”T RTRTT RRT 

^tf RT RfcT fqRTR RTRT RRT RTR Rt RTRR Rt Rt cPTfRRT 

r*. q % qt% Trrt rrt | i 

RTTRT q^R RffeRIRH: 
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irfer fk^xxr srrspcr srk Jf' ter ^ araa 3ww: y^a 9$. sfk 3 ? .s.o snf i 


ate : ?. stetecr %w Jr a*ff srfa |^r % arrsn"?: 

%X fesrT irqT I I TfifT |^ — ?.*. T£&g 

r. amr, Jf sftT aff sft sate Jr ^ 

3 ft f^?n=r spnar aaT | ana 3 m?r ^'^t 
^nrnr sfk 3 raa 53 ft wra aar sr^fsr^ ^ft 
a^g-D ^ft aftetear a|t fterr 1 1 

;jsrt. J af Jf ate <bs%' aarer* 


3 rte sf er Jf term srftr t^pf JrJr Jf aaT sfffcrara aar- 
fte ften site stthY atera teraTa a?f jgaT arc fort sff 
ft 3 T?sr ftet % tear srgarcjftir 1 1 afe sr-^r team nft 
sfrsrraa grcr arq^rtr te eteterr art aaa ac ate eft 
fotef 3 rtet after % aast at arat aten era a?r ate 
| fate ataaa % arfra tfas Jf rte ar eft aarr [fterr 
|t ara Jr rrsp aft ter ter at i 


SPTcT ^ ^ m^T | I ^ #T TfV^r ^ TFT t, ^ 

^ i t cPr strtt *ft % ? ww t eft ?&3 tt *rt, 
^FTT f eft JTt I W& ^ # F^T | I 

aw?-.- 

^ft wtcT% ^T FtTRT IF - ? w\ ftTFT^TT f, ^r^l~ 
efteT ^T^cT Ft^TT f 1 

TTTSfr 


WMX xrxm qTf%^T 


Vo 





MONEY GROWS ON TREES 




POWEROIL* 

SPRAY OIL 

ENSURES MAXIMUM PROFITS 
FROM YOUR CROPS 

For the following reasons: 

■ diluent oil substantially reduces bulk 
of spray liquid with increased effective 
ness and superior disease control. 

hi comes to the rescue when inr^&t s 
develop immunity to other 
protection chemicals. 

Hi is extremely effective in far smaller 
amounts in combination with 
compatible insecticides and fungicides* 

■ is economical and effective in 
controlling various scales, white flies 
and mites on apples,citrus and other 
deciduous fruits. 

Hi controls banana leaf spot, leaf fall 
in rubber, vector transmitted virus 
cucumbers, potatoes and cow-peas. 

■ controls rust disease on wheat. 

■ accelerates maturity of sugarcane 
and improves juice quality. 

■ safe, non-toxic and harmless to 
human beingadomesticated animals 
and foliage. 

Free Technical Service provided on request* 
Poweroil gives you maximum 
value for your money 


SPECIAL OILS REFINERlT-TROMBJBKir 

( Division of Apar P. Ltd. ) 

► Mahul. Trombay, Bombay 400074,Tel . 523803' 4-5 Telex: 011-3534 

• 184-185, Golf Links Area. P. B. 3004. New Delhi 1 1 0003. Tel 61 7654 Telex 031-3338 

• 24. Gul Mohar Building, 6-C Middleton Street, Calcutta 70001 6„Tel. 446868 Telex 021 -3326 

• 43. General Patters Road, Madras 600002.Te! 811630 Telex: 041 -7344 

• 15/E Shrungar Shopping Centre. 12-12A Mahatma Gandhi Road, Bangalore 560001 Tel 54946 i 

• Opp. 'D' Cabin, Chhani Rd. Baroda 390002 Tel 8327 Telex 017-220 
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9 Dedicated to the service of the farmers. 

9 Determined to help the down-trodden. 

9 Anxious to convert the subsistence economy of the farmer 
into surplus market economy. 


Desirous of faking all possible measures which could 
revolutionise and transform methods of cultivation into 
modern scientific methods for increasing production 
and making India self-sufficient in foodgrains and 
agricultural raw materials. 
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See the difference yourself. 

The sturdy root system with a good spread on the right 
is the result of ALDREX 30 treatment-the corn also is 
healthy and full-grown. 


Needless to explain, the one on the left didn't have the 


benefit of ALDREX 30! 


A single application of ALDREX 30 effectively controls 
termites, cutworms, white grubs, cockchafers, mole crick- 
ets and other soil pests that attack not only corn but also 
other crops—from planting to harvesting. 

* Shall Trad# Mark 
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NATIONAL ORGANIC CHEMICAL INDUSTRIES LIMITED' 

Mafa.Ua! Centre, Nariman Point, Bombay 400 021. 
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God bestows love and affection on us and helps us in 
all possible manner like a brother or a close relation. 
He is creator of this whole universe; and is omniscient, 
knows all beings and all worlds. In Him, the Rishis 
and the learned obtain real bliss of salvation and 
move about at will. 

Yajurveda, Chapter 32, 


GOV1ND SUGAR MILLS LTD. 

9/1, R. N. MUKHERJEE ROAD, 5TH FLOOR, 
CALCUTTA-700001. 


Factories at : 

AREA ESTATE, DIST. LAKHIMPUR KHERI, 
U. P. 

AND 

MOTIHARI, DIST. CHAMP ARAN, BIHAR 


Nlanufecturers of 


PURE CRYSTAL CANE SUGAR 
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| iH k iv deal for 
i common mon 

<3 

Sv This is the 20-point economic programme announced 

by the Prime Minister, Smt. Indira Gandhi. 

S' to regain the nation's spirit of adventure. 


Let us get on with the job with determination. 


• Streamfining production, 
procurement and distribution of 
essential commodities to bring 
down thejr prices. Economy 

* m Government Expenditure. 

• Vigorous implementation of 
agricultural land ceilings iaws. 

• Provision of house-sites for 
landless and weaker sections. 

• Abolition of bonded labour. 

• Liquidation of rural indebtedness 
and moratorium on recovery of 
debt from the landless. 

• Review of laws on minimum 
agricultural wages. 

• Bringing additional five million 
hectares land under irrigation. 

• Accelerated power programme. 

• New development plan for 
handloom sector. 

• Improvement in quality of 
people's cloth. 

• Socialisation of urban and 
urbamsable land. 


• Special squads for valuation of 
conspicuous construction and 
prevention of tax evasion 

• Special legislation for confiscation 
of smugglers' properties 

• Liberalisation of licensing 
procedures. Action against 
misuse of import licences 

• New schemes for workers 
participation in industry. 

• National permits for road 
transport. 

• Minimum exemption limit for 
income tax raised from Rs. 6000 

, to Rs. 8000. 

• Essentia! commodities at 
controlled prices to students in 
hostels. 

• Books and stationery at 
controlled prices. 

• New apprentice scheme to 
enlarge employment and training 
especially of weaker sections. 


f) DIRECTOR GENERAL OF INFORMATION & PUBLIC RELATIONS 

0 GOVERNMENT OF MAHARASHTRA, BOMBAY 
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Matfho reaps in abundance the fruits 
of his labour-thanks to Shriram Urea! 



Like Madho, you also can reap a richer harvest Your best efforts alone are not enough • you need 
the best fertilisers too. Shriram Urea improves the fertility of your soil ... has maximum nitrogen 
content ( 46 . 4 %) ... can be used effectively for all crops even under adverse soil, climatic and water 
management conditions,because it is ideal for foliar spraying. 

Contact your nearest Shriram authorised distributor/ dealer or cooperative society for your requirements 
of Shriram fertilisers. 

Your efforts + Shriram fertilisers 
= bumper harvests and profits ! 



SHRIRAM CHEMICALS 



Rallis set the scene for a 
better future in Agriculture 



All-India 
Distribution 
Network 
—ensuring that 
Rallis Fertilisers 
and Pesticides 
reach farmers 
in every region 1 


On-The-Spot 
Guidance For 
Individual 
Farmers 

Rallis qualified field 
personnel bring all 
the benefits of 
agro-science to the 
farmer — providing 
specific soil-analvsis 
and other modern 
facilities. 


Intensive 

Research 

Programme 

Advanced work at 
Rallis laboratories 
includes the 
development of 
revolutionary 
biological fertilisers! 


Unique 

'Package' Deal 
From A Single 
Source 
Specialised Rallis 
technology in 
fertilisers and 
pesticides ensures 
maximum crop yield 
with maximum 
protection! Plus 
tjie renowned service 
and facilities of the 
t Rallis organisation. 


Rallis India Limited 

[Fertilisers & Pesticides Division 

In the Service of Indian Agriculture 






If FRUGALITY were established in the state, 
if our expenses were laid out rather in the 
necessaries than the superfluities of life, 
there might be fewer wants and even fewer 
pleasures, but infinitely more happiness. 
—GOLDSMITH 


DALMIA CEMENT (BHARAT) LIMITED 

DALMIAPURAM (TAMIL NADU) 

H. O. : 4 SCINDIA HOUSE, NEW DELHI-110001 



UPPER GANGES SUGAR MILLS LTD. 

SEOHARA, DIST. BIJNOR, U. P. 

Manufacturers of : 

PURE CRYSTAL CANE SUGAR 


Morton Confectionery & Milk Products Factory 

MARHOWRAH, DIST. SARAN, BIHAR 
Manufacturers of : 

CONDENSED MILK AND QUALITY CONFECTIONERY 


OIL MILLS 

CHANDAUSI, U. P. 
Manufacturers of : 

GROUND NUT OIL. 




"A growing tree is a living symbol 

of a progressive nation 


Pandit Jawaharial Nehru. 



GSFC 

A LIVING TEMPLE OF A 
PROGRESSIVE NATION 


"O Mother Earth 
Let the forests bestow 
happiness on us," 

sTOignqcrfcr ^prffT 

More Trees, More Ram. 
More Ram, More Food, 
Food means Life. 

And there is no progress 
without life 


« GROW MORE TREES 
§ FOR THE LIFE 
% AI\!D PROGRESS OF 
S OUR NATION. 




GUJARAT STATE FERTILIZERS 
COMPANY LIMITED. 

\ 

P 0 FERTILIZER NAGAR, 391750 j 
DIST BARODA (Gujarat State) ' 



A WIDE RANGE OF 
POTENT PESTICIDES FOR 

EVERY CROP GROWN 


• PHENOAL 50 EC, 2 DP, & 5 G. 

• HEKASULFAN 35 EC, 4 DP 
• MALAMAR 50 EC. 5 DP 
• HEXAVIN 85 sprayable, 50 WOP, 10 OP 5 DP 
• MARVEX Super 100 
• VITAVAX 75 WP 
• CUPRAMAR 2-4 D 80% Na salt 
• ALUMINIUM PHOSPHIDE 
• ZINC PHOSPHIDE 
. HEXATIN 25 

• CHL0RDANE 20 EC . PH0RATE 10 G . FIXEX • C.C.C. 


^BHARAT PULVERISING MILLS PRIVATE LTD. 

HEXAMAR HOUSE 

28 A. SAYANI ROAD, 1074, T. H. ROAD, 

BOMBAY-400 025. MADRAS-600 019. 







SHREE 

BAJRANG JUTE MILLS 


LIMITED 

Registered Office : 

178, Mahatma Gandhi Road, 

Calcutta- 7. 

Factory : 

Ring Road, Guntur 
( A. P- ) 

Administrative Office 

i ; 23/8, Netaji Subhas Road, 

Calcutta-1. 

Delhi Office : 

32/33, Indra Palace 

Connaught Circus, 


New Delhi- !• 


WE HAVE THE CAPACITY FOR TAKING ON 
CHALLENGES IN THE MANUFACTURE OF 
GUNNY BAGS AND HESSIANS OF QUALITY. 
WE SUPPLY OUR GOODS MAINLY TO GOVT. 
A. C. C. AND EXPORT AS WELL. CONTACT 
US FOR YOUR REQUIREMENTS IF YOU 
REALLY NEED QUALITY GOODS. 
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Why not Grow Sabour’s Angar, Anal 
and Arun Chillies in Bihar ? 

Plant Growth Regulators on Mango 


OUR COVER 
‘CLIMBER FLOWERS* 
Photo Blocks : I.C.AR . 


The views expressed in this Journal are not necessarily 
the views of the Farmers' Parliamentary Forum 

Per Copy Re. 1,50 Annual Rs. 18 Editor S. N. Bhalla 
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Nature has been merciful 
this year. The monsoon has 
been adequate and timely on 
the whole. In a vast country of 
the size of India some small 
deficiencies in small pockets 
even during a year of good pro- 
duction are bound to happen. 
However, the production of 
agricultural commodities this 
year is expected to be much 
above the average, if not a 
bumper one. The production 
of cotton has already touched 
the all time high particularly 
the production of long staple 
varieties, The production of 
Food grains is expected to 
touch the target of about 114 
million tonnes. This, so far 
as it goes, is highly satisfac- 
tory from the national point 
of view. The point, however, 
is whether the bumper harvest 
will benefit the producers 
also ? 

In the case of cotton, the 
farmers of the cotton growing 
areas had a bitter experience 
this year. With the record 
production of long-staple 
varieties of cotton, the prices 
of these varieties declined 
sharply and a tremendous 
effort had to be put in to sus- 
tain the prices at suitable 
levels so as to ensure that the 
farmers did not suffer. The 
Farmers’ Parlimentary Forum 
had to approach time and 
again the Governmental 
authorities to take various 
measures to give support to 


the prices. At the suggestion 
of the Forum, the Govern- 
ment decided to allow limited 
export of cotton. 

The rabi crop is now in 
sight. In certain areas, the 
harvesting of wheat has al- 
ready started. By the middle 
of April the harvest will be in 
full swing. The indications 
are that the crop will be a 
bumper one. The prices have 
already started falling. It is 
true that during the last two 
years the prices had risen 
quite high. But the risk now 
is that they may fall below 
the economic prices of the 
farmer and lit him hard. It 
has to be remembered that 
the prices of inputs which the 
cultivators had to use for the 
production of wheat had risen 
quite high and the cost of pro- 
duction had, therefore, been 
much higher. If after the bum- 
per harvest the prices of wheat 
fall below the economic level 
it will be very unfortunate as 
that would cause disstress to 
the farmers of the wheat 
growing areas. 

The Minister for Agricul- 
ture and Irrigation has given 
a public assurance that the 
Government would not allow 
the prices of wheat to fall 
below Government procure- 
ment prices. This is a wel- 
come assurance so far as it 
goes. The real problem is 
implementation of the Gov- 
erumant policy. Past experi- 
ence shows that the Govern- 
ment procurement machinery 
moves too slowly. By the 
time the purchasing organisa- 
tion of the Government starts 


functioning the grain markets, 
the private traders manage to 
fleece the poor farmers who 
bring their produce to the 
market immediately after the 
harvest. Numerous instances 
have come to notice where 
the farmers had to give up 
their foodgrains at low prices 
to the private trade because 
of the Government machinery 
not functioning and the 
farmers in any case had to 
dispose of the stocks brought 
to the market. We do hope 
that this time the Government 
will take timely action to en- 
sure that the private traders 
were not able to exploit the 
poor farmers who bring their 
foodgrains to the market soon 
after the harvest. The Gov- 
ernment purchase machinery 
should be spread out properly 
through out the country and 
no loophole should be left 
which could enable the private 
trade to make hay. 

In certain states the res- 
ponsibility for procurement 
has been assumed by the 
State Governments 'them- 
selves. The procurement 
machinery in all states is not 
equally efficient. In those 
states where the State Govern- 
ment Procurement organisa- 
tion is not strong enough, the 
Central Government should 
not hesitate to suplement the 
State Government purchasing 
machinery by making the 
Food Corporation of Indi? 
also to enter the market. To 
maintain the enthusiasm of 
the farmer to produce more 
it is very necessary that he 
should get remunerative prices 
for his produce. 
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Bhindi by the Basketful 


Many farmers have struck it rich with summer 
bhindi. 

This has been mainly possible because of the 
coming of a variety like Pusa Sawani that combines 
high yield with resistance to the deadly disease- 
yellow mosaic. Many farmers have been making as 
much as Rs. 5,000, if not more, from an acre of 
Pusa Sawani crop. 

New and Disease-Free Bhindi 

Now comes another variety that can defy the 
disease even better. At the same time, it yields as 
high as Pusa Sawani. Developed by the Scientists 
of the Indian Agricultural Research Institute, 
New Delhi, the new bhindi is named S-l-1. 

Seeds of this variety are being made available 
for sowing this season. But the supply is limited. 
Naturally, everybody won't be able to try out the 
new variety. Farmers can, however, build up their 
profits around the already proven varieties. Whoso- 
ever did make most profits out of these varieties, 
followed a package of soundpractices. 

Besides Pusa Sawani, Pusa Makhmali, Perkins 
Green Long and Darbhanga Long are the other 
recommended varieties. Pusa Makhmali as the 
name tells, produces tender pods but gets mosaic 
virus easily. 

No sooner the grip of cold is lifted, it is better to 
sow the bhindi for raising a summer crop. This 
will be around the middle of February to the end 
of March. According to an experiment conducted 
in Bichpuri, Agra, the summer crop fetches a better 
profit when sown in February and on ridges, wher- 
ever possible, rather than on flat beds or at any 
other time. You may try it on a small plot to see 
it for yourself. 

Needs Good Feeding 

Bhindi crop will give well if fed well. If taken 
after a heavy feeder like itself, say potato, it is 
essential to manure and fertilize it in heavy doses. 
Apply about 20 cartloads of farm-yard manure also. 
Use 125 kg of CAN or ammonium sulphate, 150 kg 
of superphosphate and 100 kg of muriate of potash. 


Fertilizers are better drilled in rows just before 
sowing. 

The field should be freed of all stubbles and 
made friable. Twenty-two kilos of BHC should be 
mixed in the soil where termite is a big problem. 

Good Seed — A Must 

Before sowing, seed should be put in water and 
all floating seeds discarded. The remaining seed 
should be allowed to soak for about 24 hours. 

Twenty to 25 kg of good seed should be suffi- 
cient for a hectare. Put the seeds in furrows, made 
45 cm to 60 cm apart. The seeds are spaced at 
about 1 5 cm and put not more than 4 cm deep. 
Moisture at sowing and also at flowering and fruit- 
setting is most important. 

Top-Dressing Counts 

Top-dressing done about a month after sowing 
will provide an abundance of pods. Give 100 kg 
of ammonium sulphate. Back this up with two 
sprays of one per cent urea at 10-days intervals. 

Dealing with the Enemies 

Even though it is claimed that the summer bhindi 
suffers less from yellow mosaic, it will pay to keep 
a watch. The veins of the leaves turn yellow in 
affected plants. Powdery mildew also can greatly 
harm the crop. Bootches of white powdery coating 
on the leaves surface warns the presence of the 
disease. Dust wettable sulphur like Siokol or 
Solebar. 

Tiny Jassids are also a big profit stealer. They 
remain in the under surface of the leaves and suck 
the plant sap, causing the leaves to curl. Spraying 
10 to 12 c. c. Malathion in 5 litres of water can 
take care of the pest. The crawling caterpillars, 
that bore into fruits and shoots, can be checked by 
spraying Matasystox or Endrin 80 to 100 c. c. mixed 
in 5 litres of water. 

Before applying any pesticide, better pick the 
fruits that are ready. No fruits should be harvested 
within three days of spraying. 

With summer bhindi, every bit of good care 
fetches high dividends. (F.I.U.) 
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Increasing Plant Productivity in the 
Indian Arid Zone 


R. P. Singh & M. V. R. Prasad 

Chief Scientist and Plant Breeder , respectively , Dry Farming Research Main Centre , 
Central Aid Zone Research Institute , Jodhpur { Rajasthan ). 

Abstract 


Despite extreme moisture deficit, it is possible to 
increase the plant productivity in the arid areas by 
extending afforestation and rangeland management 
technology to the arid areas receiving less than 
300 mm of rainfall; and a combination of farm 
forestry, improved pasture management and a suit- 
able dryland crop production technology dove- 
tailed to the variations in agro-meteorological con- 
ditions, to the regions receiving 300-400 mm of 
annual rainfall. 

Researches carried out at the Central Arid Zone 
Research Institute, Jodhpur resulted in the identi- 
fication of suitable species of trees such as Eucalyp- 
tus melanophila , E. tessellaris , E. coolahah , E. cam - 
andulensis, Acacia rortilis, A. victoriae, A. ligulata 
and A , aneura for afforestation and methods of en- 
hancing survival of planted tree seedlings. Among 
perennial forage grasses, Cenchrus ciliaris ; C. seti- 
gerus and Lasiurus sindicus have been found to be 
highly suitable for remunerative pasture develop- 
ment. A system of inter-cropping of appropriate 
varieties of annual grain legumes with forage gras- 
ses, would be helpful in maximising the plant 
productivity in the years of good rainfall and stabi- 
lising in the years of drought. 

Although the task of evolving a strategy for 


Arid areas are characterised by extreme mois- 
ture deficit leading to a sparse vegetation cover, 
with a con-comitant erosion of soil and depletion 
of soil nutrients. The problems imposed by a low 
annual precipitation are accentuated by its frequent 
t erratic distributions from season to season, a high 
solar incidence of 450-550 calories per cm 2 /day and 
wind velocity of 10-20 kmph resulting in a high 
potential evapo-transpiration. The soils being 
light and sandy in nature with low organic matter 
content (0.1% to 4.5%) have a very poor moisture 
holding capacity (25-28%) and a high infiltration 
rate of 9 cm/hr. 


remunerative crop production is said to be onerous, 
an appropriate crop planning involving new re- 
munerative crops like sunflower and castor, to diver- 
sify crop production, forages, and promising varie- 
ties of traditional crops such as NHB3-1 of bajra, 
S8 and M8 of moong , FS68 of cowpeas, T13 of 
sesamum and FS277 of guar, coupled with a flexible 
technology of moisture conservation, fertiliser use, 
dovetailed to the variations in rainfall pattern, has 
been found to put the crop production on these 
drylands on a sound footing. In addition, culti- 
vation of remunerative crops such as mustard and 
safflower with low water requirement, in the rabi 
season, was found to be helpful in increasing the 
crop production per unit of water. 

For cold desert conditions in Ladak region* 
afforestation with tree species such as Salix and 
Populus, and cultivation of quick growing and short 
duration cereals, oilseeds and fodders offer great 
promise. 

It is suggested that the complex problems of 
increasing plant and animal productivity in these 
areas can be best handled at the national level 
based on a national plan for ameleoration of arid 
conditions. 


Though the arid zones of India have their 
origin in the acute shortages of precipitation in re- 
lation to water need, an interesting feature, perhaps 
of immense ecological significance, is that the mega- 
thermal sections of the arid zone, especially at low 
elevations, summer concentrations are meso-thermal 
in nature, implying restricted development of forest 
type of vegetation. On the other hand at very high 
elevations in the meso and micro-thermal regions 
of the arid zone, summer concentrations of thermal 
efficiancy are more favourable for vegetation growth, 
in spite of the overall annual thermal efficiency 
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being somewhat deficient for forest vegetation deve- 
lopment (Kaul 1970). These various features, 
arising presumably on account of the continentality 
characteristics of climate (Subrahmanyam 1963), 
determine not only the seasonal aspects like deci- 
duousness or otherwise of the species but may even 
have profound influence on the introduction or 
thrival of exotic types of vegetation in the concerned 
regions. Another asset of the arid zone is the abun- 
dant sunlight which can be capitalised. 

Increasing plant productivity in the arid areas, 
although beset with many problems, can be feasible, 
provided an appropriate strategy involving adapted 
species and types of trees and shrubs, forage grasses 
and field crops is adopted, maintaining a favourable 
ecological balance. Developing shelter belts of 
a PP r °pnate tree species such as Eucalyptus and 
Acacia tortilis and vegetation cover on the soil 
comprising forage grass species such as Lasiurus 
sindicus , and Cenchrus species is of foremost neces- 
sity to check excessive wind velocity and soil ero- 
sion and thereby create a favourable micro-climate 
for better and increased plant productivity includ- 
ing crop production. 

The hot arid zone comprising 3.2 lakh sq. kms. 
in Rajasthan, Haryana, Gujarat besides small 
pockets in Rayalaseema region of Andhra Pradesh 
and adjoining parts of Mysore can be divided into 
two groups viz, (1) the regions receiving less than 
300 mm of annual rainfall, and (2) those receiving 
300-400 mm of annual rainfall. The regions re- 
ceiving less than 300 mm of annual rainfall are 
characterised by extreme arid conditions and as such 
rainfed crop production would be a highly risky 
proposition in such areas. Occurrence of bare and 
shifting sand dunes and vast stretches of barren 
soil is a common feature of these areas. 

Here, the continuously eroding soil progres- 
sively contributes to the dust content of the atmos- 
phere, leading to a decreased rate of solar radiation 
admittance and consequently the temperature of the 
surface soil and vegetation during the day is lower- 
ed while the night temperature is increased. This 
sort of situation interferes with dew formation with 
the result that much of the atmospheric moisture 
remain untrapped for growth of plants, as the pre- 
sent dust content over the Rajasthan desert has been 
estimated as 5,500 tons (Kaul 1970). 

The most rational approach to the problem, 
considering the land capability in the region will be 


by following an extensive and integrated soil con- 
servation plan which, besides taking into account 
improved agronomical and range management 
practices, should include the afforestation of shift- 
ing dunes, raising of wind breaks around cultivated 
fields where irrigated agriculture is practised to 
protect crops from the desicating winds and thus 
ensuring efficient utilization of available water, 
raising of village wood lots on different land types 
by modifying the physical limitations imposed by 
environment and planting of fodder tree and shrub 
species in range lands to provide shade and nutri- 
tive top feed to the animals. These shrubs and 
trees also provide protection and create conditions 
conducive to the natural regeneration of high 
yielding and palatable perennial grasses in the range 
thus improving its carrying capacity (Kaul and 
Ganguli 1963, Gunguli et al 1964). 

Seasons characterised by adequate and favour- 
able rainfall distributions should be capitalised for 
undertaking planting of trees and grasses in these 
regions. 

Afforestation : The local vegetation of the arid 
zone comprises thorny trees such as Acacia senega ! , 
Salvadora oleoides , Prosopis cineraria , Acacia leucose - 
phala , and A. nilotica , shrubs such as Capparis did - 
dua, Zizhyphus nummuloria, Cassia auriculata , Indi- 
gofera oblongifols , Calotropis procera , Leptadenia 
pyrotechnica and Calligonum polygonoides. Among 
grasses, the predominant species are Cenchrus spp., 
Lasiurus sindicus and Panicum turgidum. The tppical 
community of north west desertic region which is 
fully infested with high to medium dunes is Calli- 
gonum polpgonoides — Panicum turgidum. Old and 
well stabilised dunes are generally occupied by small 
trees and shrubs of Prosopis cineraria , Salvodora 
oleoides , Capparis decidua , Zizyphus numularia and 
Tecomella undulata. In low lying depressional and 
saline areas, the open shrub community of halophy- 
tic species such as Haloxylon salicornicum , Suaeda 
fruiticosa , A triplex eras si folia, Salsola foetida, 
Zygophyllum simplex , Sporoblns marginatus , Aeluro - 
pus lagopoides and Cressa critica are met with. As 
the local tree species of the arid areas of the country 
are extremely slow growing and meagre in number, 
there is every need to enrich the vegetation by intro- 
ducing tree species of higher rate of growth and " 
resistance to drought and cold from iso-climatic 
regions of the world (Kaul 1970) 

Investigations carried out at the Central Arid 
Zone Research Institute, Jodhpur by Kaul and his 

(Contd. on page 21) 
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GREAT MEN SPEAK 


Just as joy and sorrow are a pair that follow 
each other -in succession, so is the case with all 
things in life. Consequently, to have real peace of 
mind, we must rise above such pairs of opposites. 

Mahatma Gandhi 

He^ alone lives in whose Tieart dwells Rama 
(God) and who is ever aware of such presence. 

Mahatma Gandhi 

One can never find truth if one is not wide 
awake every moment of one’s life. 

Mahatma Gandhi 

Fear Vanishes only with the annihilation of the 
ego. 

Mahatma Gandhi 

What seems impossible is not always really so. 

Mahatma Gandhi 

He who remembers God can afford to forget 
everything else. 

Mahatma Gandhi 

If there is a soul, then surely the Supreme Soul 
(God) too, exists. 

Mahatma Gandhi 

Because we are corporeal, we cannot have a 
conception of the personality of God. 

Mahatma Gandhi 

There are two aspects of things, the outward 
and the inward. It is purely a matter of emphasis 
with me. The outward has no meaning except in 
so far as it helps the inward. All itrue art is thus 
the expression of the soul. The outward forms 
have value only in so far as they are the expression 
of the inner spirit in man. Art of that nature has 
the greatest possible appeal for me. 

Mahatma Gandhi 

All true art must help the soul to realise its 
inner self. In my own case, I find that I can do 
entirely without external forms in my soul’s reali- 
sation. My room may have blank walls; and I 
may even dispense with the roof, so that I may 
gaze out upon the starry heavens overhead that 


stretch in an unending expanse of beauty. What 
conscious art of man can give me the panoramic 
scenes that open out before me, when I look up to 
the sky above with all its shining stars ? This, 
however, does not mean that I refuse to accept the 
value of productions of art, generally accepted as 
such, but only that I personally feel how inadequate 
these are compared with the eternal symbols of 
beauty in Nature. These productions of man’s art 
have their value only so far as they help the soul 
onward towards self-realisation. 

All truths, not merely true ideas, but truthful 
faces, truthful pictures, or songs, are highly beauti- 
ful. People generally fail to see beauty in truth, 
the ordinary man runs away from it and becomes 
blind to the beauty in it. Whenever men begin to 
see beauty in truth, then true art will arise. 

Truly beautiful creations come when right per- 
ception is at work. If these moments are rare in 
life they are also rare in art. 

Mahatma Gandhi 

We have somehow accutomed ourselves to the 
belief that art is independent of the purity of pri- 
vate life. I can say with all the experience at my 
command that nothing could be more untrue. As 
I am nearing the end of my earthly life I can say 
that purity of life is the highest and truest art. 
The art of producing good music from a cultivated 
voice can be achieved by many, but the art of pro- 
ducing that music from the harmony of a pure life 
is achieved very rarely. 

Mahatma Gandhi 

A nation is not a juxtaposition of individuals. 
It is a society based on a communion of minds, a 
union of hearts. The great everlasting things that 
matter for nations, especially our own nation, are 
the peaks of wisdom, love and sacrifice which have 
come down to us from over forty centuries. As 
long as we carry in our hearts the image of these 
great peaks whose foundations are not shaken* 
though the earth may rock and sway, our future is 
safe. India for centuries has been a mother to all 
those who made this country their home and helped 
them by providing intellectual nutriment and spiri- 
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tual solace even as a mother lets each one of her 
children find in her the comfort each individually 
needs. The children are not alike ; they are diffe- 
rent. Only the differents can unite on the basis 
of the unity of all life, the reality residing in each 
individual and the joy of fulfilment when truth is 
attained. We should preserve this great spirit of 
hospitality to varied beliefs, freedom from the 
tyranny of dogmas, which has been the secret of 
our strength. 

Dr. Radha Krishnan 

Humility must be the paramount characteristic. 
Chances, circumstances place us all in different 
positions and by that we should not be misled. There 
is a famous Sanskrit verse which says, '‘There are 
people who have the conceit of learning, others have 
the conceit of wealth, others have the conceit that 
they are born in a great family. Learning, wealth 
and good birth are a source of conceit to the uncul- 
tured. To the cultured they are the means for the 
exercise of self control”. 

Dr. Radha Krishnan 

“Mada ” must become ( dama\ Conceit must be 
transformed into discipline and self control. Each 
one of us in doing his or her work must look upon 
it as a sacred task. Other things will be forgotten : 
the wealth you pile up, the career you make for 
yourself, all this will, say in fifty years, be forgotten 
altogether. But if you have the satisfaction that 
in your day the task assigned to you was done by 
you with devotion and dedication and that you had 
some idea of the sanctity of the work in which 
you were engaged, that is the one thing that will 
give you peace of mind in doing your work, and, 
later on satisfaction that you were invited to the 
festival of building up this great country and that 
you made your contribution, as well as you possibly 
could. 

Dr. Radha Krishnan 

Whenever you are moved by temptation to 
perpetrate a crime, realize the presence of God. 
Realize the Observer, the witness in the flesh and in 
the eyes of the woman for whom you crave. Realize 
that your Master sees you even in her eyes. 
My Master sees me. Act as if you were always in 
the presence of the Great Master, even face to face 
with the Divinity, all the time in the si ght of the 
Beloved”. 

Swami Rama Tirtha 


People who are in the second state of spiritual 
development, if true to themselves, live constantly 
under the eye of the Master. They feel and realize 
that wherever they may go, in the innermost cham- 
ber of the house, in the most secluded caves of 
the forests, they find themselves under the eyes 
of God, seen by Him, fed by His light, nourished by 
His grace. 

Swami Rama Tirtha 

The true end of our work is to renovate, to 
purify, and also to perfect the whole man- by libe- 
rating his intellect, elevating his standard of duty, 
and developing to the full all his powers. Till so 
renovated, purified and perfected, we can never hope 
to be what our ancestors once were— a chosen 
people, to whom great tasks were allotted, and by 
whom great deeds were performed. Where this feel- 
ing animates the worker, rit is a matter of com- 
parative indifference in what particular direction it 
asserts itself, and in what particular method it 
proceeds to work. With a liberated manhood, with 
buoyant hope, with a faith that never shirks duty, 
with a sense of justice that deals fairly by all, with 
unclouded intellect and powers fully cultivated, and 
lastly, with a love that overleaps all bounds, reno- 
vated India will take her proper rank among the 
nations of the world, and be the master of the 
situation and of her own destiny. This is the end 
to be reached this is the promised land. Happy are 
they who see it in distant vision ; happier those who 
are permitted to work and clear the way on to it ; 
happiest who live to see it with their eyes and tread 
upon the holy soil once more, Famine and pesti- 
lence, oppression and sorrow, will then be myths 
of the past, and the good will once more again 
descend to the earth and associate with men, as they 
did in times which we now eall mythical. 

Ranade 

Labour is not being properly led and must be 
rescued. It is a matter of patience and sympathy. 
Firmness in dealing with labour agitators and in 
restoring discipline among labour ranks is indispu- 
tably necessary. If we cannot be firm, we might 
cease to govern. Government cannot allow intimi- 
dators to function with immunity. All the three** 
parties, labour. Capital and Government, have 
common interests and common outlook in many a 
field. We must act with mutual consultation. All 
of us must have courage to face facts and deal with 
them in a practicial way. Hesitancy is out of place : 

( Contd . on page 16 ) 
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Ginger-A Profitable 
Spice Crop 

S. B. S. Tikka 

- N. M. College of Agriculture , Gujarat Agricultural 
University, Navsari {Gujarat) 

Ginger (Adrak) is a most important spice crop 
of India grown over 20,000 hectares. This is main- 
ly cultivated in Kerela state and about 90% of the 
total production of this state is exported to middle 
east countries which earns foreign exchange amount- 
ing Rs 2.56 crores (1973-74) annually. It is also 
grown in other states particularly Himachal Pradesh. 
Madhya Pradesh, Orissa, West Bengal, Andhra 
Pradesh, Punjab, Gujarat and Rajasthan to meet the 
internal demand of the country. The ginger of 
commerce is green or processed underground stem 
‘rhizome’ which is utilised in manufacture of ginger- 
oil, ginger-essence, oleresin, ginger-beer, ginger- 
brandy etc. and in a number of medicinal prepara- 
tions. 

A net profit of Rs 10,000/- per hectare may be 
obtained if high yielding varieties are cultivated 
under proper crop management practices. 

Climate and soil 

Ginger thrives well in warm and humid climate. 
It can be successfully cultivated in the elevation 
ranging from 500 to 2000 meters above sea level. 
Generally it is cultivated as a rainfed crop in the 
areas receiving very high rain-fall. Excessive rain- 
fall during its germination and early growth is harm- 
ful. However, heavy showers during growing period 
and comparatively dry weather towards its maturity 
period are best for its cultivation. It can also be 
grown in the areas receiving scanty rain-fall, if 
assured irrigation facilities are available. It can be 
cultivated on almost all well drained fertile soils. 
However, sandy or clayey loam, red loam and lateri- 
tic loam soils rich in humus are supposed to be best 
for its cultivation. 

Varieties 

A number of indigenous varieties are being grown 
in different ginger growing states of India, Among 
them varieties ‘Khurppampadi’ ‘Thodipuza’ and 
‘Mynad Monontody’ from Kerela, ‘Narsapthan’ 
from Andhra Pradesh, ‘Moran’ from Assam, ‘Dolka’ 


from Gujarat, fBurdwan’ and ‘Nadia’ from Bengal 
and ‘Wynad’ from Himachal Pradesh are promising. 

In addition, some of the varieties introduced 
from other countries are capable of giving very high 
yields. Variety ‘Riode-Janeiro’ which has been intro- 
duced from Brazil, yields as high as 170-250 Q/ha 
green ginger. Similarly varieties ‘Ta-Kuang’ and 
c Chu-Chaing* from Taiwan are promising. 

Sowing 

The land should be ploughed 4-6 times by 
country plough and brought to fine tilth. Add 20 
tonnes of Farm Yard Manure or compost per hec- 
tare at the time of field preparation. In the areas 
where crop is taken as rainfed, prepare raised beds 
of 1m X 6m X 15 cm dimensions. A spacing of 
30-40 cms should be kept between two beds to serve 
as drainage channel. Sowing is done in the beds 
in rows spaced 25 cms apart maintaining 15 cms 
within row distance. Where ginger is taken as a 
irrigated crop, prepare ridges of 15 cms height, 
which should be spaced 40 cms apart. The sowing 
is done on the top of the ridges keeping plant to 
plant distance of 25 cms. 

April-May is the best time of sowing for Kerela, 
Himachal Pradesh, Madhya Pradesh and the tarai 
districts of Uttar Pradesh. However, it is advisable 
to sow in the month of March in Tripura, Orissa 
and Bengal. As ginger is propagated by under- 
ground rhizomes, select carefully preserved rhizomes 
and cut them iirto small bits each weighing 25-30- 
gms and possessing atleast one or two healthy buds. 
About 12 to 15 quintals of seed-rhizome is suffi cient 
for one hectare sowing. The seed-rhizome should 
be treated with ceresan 0.25% solution by dipping 
for 30 minutes before sowing. This prevents the 
attack of soft rot disease in the crop. 

Mulching and aftercare 

Mulching in ginger cultivation is a unique cul- 
tural operation which has definite bearing on yield. 
Just after sowing cover the field with thick mulch 
of green leaves R 10,000 kg/ha. This will conserve 
soil moisture, accelerate sprouting and check weed 
growth at the early stages of crop growth. The 
second and third mulching should be done during 
second and third month of planting. The field 
should be kept weed free by hand weeding as and 
when required. Earthing of beds or ridges should 
be done in the month of July and towards the last 
week of August. 
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Manuring 

As ginger is a very exhausting crop, it should be 
well manured to get a bumper harvest. For Kerela 
50 kg nitrogen, 50 kg phosphorus and 60 kg potash; 
for Himachal Pradesh 50 kg nitrogen, 50 kg phos- 
phorus and 25 kg potash; for Punjab 50 kg nitrogen 
and 28 kg phosphorus and for Orissa 60 kg nitro- 
gen, 40 kg phosphorus and 60 kg potash per hectare 
is recommended. Apply complete dose of phos- 
phorus and half the dose of potash at the time of 
field preparation as basal dressing. The nitro- 
genous fertilizers should be given as top dressing. 
The first top dressing which constitutes half the 
dose of nitrogen and the remaining dose of potash 
should be done after two months of planting. The 
second top dressing of the second dose of nitrogen 
should follow after a month. 

Pests and diseases 

Stem borer is the most serious pest of ginger. 
It bores the main stem and the shoots dry-up. This 
can effectively be controlled by spraying the crop 
with 0.05% endrin or 0.08% parathion at the 
monthly interval for 3-4 times after second month 
of planting. 

The crop is badly damaged by soft rot or rhi- 
zome rot caused by Phythium sp and Sclerolium sp. 
In the initial stage of the disease the tips of the 
leaves start yellowing which gradually spreads down 
the complete leaf. The basal part of the plant 
becomes soft and water-soaked. The rhizomes are 
decolorised, decomposed and turn blackish yellow 
from inside. The disease is more prevalent in the 
areas with poor drainage. To prevent the attack 
always use treated seed-rhizomes. As soon as the 
disease appears in the field drench the beds with 
chestnut compound. This compound is a mixture 
of Ammonium carbonate and copper sulphate 
(11:2). To prepare the solution dissolve 24 gms 
of the powder in 9 litres of water. 

The leaf spot caused by Colletotrichum capsid 
is also a common disease. The disease is charac- 
terised by appearance of numerous small yellow 
spots on the surface of the leaves which turn brown 
and finally the leaves dry up. This can be con- 
trolled by spraying with 1% Bordeauxmixture. 

Harvesting and curing 

The crop takes about 8 months to mature At 
maturity the leaves start shrivelling, yellowing and 
withering. The crop can be harvested in stages 


depending on the local demand and market price. 
The harvesting may be started in the month of 
October and may be continued upto December. 
The main crop is, however, harvested in the month 
of November. The crop is dug with the help of 
spade or digging fork. Care should be taken during 
digging so that the rhizomes are not injured. Be- 
fore marketing the green rhizomes are thoroughly 
washed and dried in the sun. 

For making dry ginger, the rhizomes are over- 
night soaked in water. The outer skin 'of the 
rhizomes is peeled off with the help of sharp edges 
of the bamboo splits. After peeling the produce 
is again thoroughly washed and dried in sun for 
9-12 days. After the rhizomes are completely dry, 
rub them with gunny bags so that the adhered dry 
skin is completely removed. Pack the produce in 
bags for sale. 


( Contd . from page 14) 

boldness is clearly indicated. But at the same time 
you should show understanding and sympathy to 
those whom you utilise as the means of production. 
It is only then that you can win labour round. 
You should educate labour into correct ways of 
conduct. 

Sardar Patel 

The form of government is after all a means to 
an end ; even freedom itself is a means, the end 
being human well-being, human growth, the ending 
of poverty and disease and suffering, and the oppor- 
tunity for every one to live the good life, physically 
and mentally. 

Jawaharlal Nehru 

Up, lad, up, ‘tis late for lying : 

Hear the drums of morning play. 

Hark, the empty highways crying 
‘why ‘II beyond the hills away ; 

Towns and counties woo together, 

Forelands, beacon, belfries call ; 

Never lad that trod on leather 

Lived to feast his heart with all. 

Up, lad ; thews that lie and cumber 
Sunlit pallets never thrive ; 

Morns abed and daylight slumber 
Were not meant for man alive. 

A. E. Housman 
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Fight Apple Scab 
At Proper Time 

G. K. Gupta & V. C. Lde 

Division of Mycology & Plant Pathology L A. R. I. 
New Delhi 


Apple scab caused by a fungus, Venturia 
inaequalis , is a destructive disease which makes the 
trees unproductive and weak by mid-season defoli- 
ation. The fruits lose market value due to their 
deformed* scabby and knotted appearance. This 
disease is prevalent in almost all the countries where 
apple is grown and is considered to be the number 
one disease of apples. In India, the disease spread 
is limited to Kashmir Valley. The disease attack 
mainly confined to ‘Ambri’ apple was recorded in 
1935, and belief had prevailed that the reasons for 
the irregular bearing of Ambri trees and their 
decline was the result of scab. Hence, the orchar- 
dists of Sophian area, where this priced variety had 
many trees, started replacing it with Red Delicious 
plants in the last 15 years or more. Red Delicious 
trees were proving a boon to Kashmir Valley as 
these were free from scab, coming into bearing 
within 5-6 years of plantation, and the fruit having 
all the attractive colour, qualities and taste for the 
liking of populace in India. Suddenly in 1973, 
there was an outbreak of the disease resulting in 
scabby fruits of this variety as well in many 
orchards of Sophian area (Anantnag Distt.). Within 
next two years, scab has not only spread to all the 
apple growing areas of the three districts (Anant- 
nag, Srinagar and Baramula) of Kashmir Valley, 
but has spread to many other commercial and 
non-commercial varieties which were earlier free from 
the disease. A preliminary survey of apple market 
at Delhi in 1974 has revealed the continued severity 
of the disease on Red Delicious. The other varieties 
showing comparatively less severity weie Royal 
Delicious (Starting Delicious), Ambri, Fokla, 
Maharaji (White Dotted Red), Kings Pippin, and 
Hazrat Wali (Benoni). 

Question now arises as to what has led to the 
outbreak of this disease in Kashmir Valley. The 
possible reasons are sufficient inoculum (seeds of 
the fungus) build up over so many years coupled 
with favourable winter and spring conditions, large 


uninterrupted areas under Red Delicious and few 
other varieties of apple, and the neglect of proper 
control programme in the orchards. 

Important aspect of the disease 

Scab overwinters in the dead and fallen apple 
leaves under the trees. As the temperature rises 
above 10°C in late January and February, the fungus 
enters the sexual stage and produces pimple like 
structures, called perithecia (fruiting bodies) im- 
bedded in the leaf as seen with the help of an hand 
lens or microscope. The mature perithecia produce 
ascospores (winter spores) in late winter or early 
spring and with ijthe advent of spring rains, these 
forcibly discharge ascospores into the air, which 
carries them to the new green leaves and fruit buds 
of the apple trees around. This process may conti- 
nue till June depending on prevalence of cool, 
rainy weather. These spores result in the formation 
of light brown or olive coloured spots on the young 
leaves and sepals. The spots soon turn to black 
as the fungus produces hundreds of new spores 
(summer spores or conidia) in each spot. The 
summer spores are washed down by rains and 
carried over from the infected portions to other 
healthy green leaves and to the young fruit where 
they start secondary infections. The spread of the 
disease continues with each shower of rain through- 
out the summer and in early fall. 

Hence, the most critical period for the develop- 
ment of epidemic is from the time the buds start 
swelling until 2-4 weeks after petal full. If this 
spring period is cool and rainy after experiencing 
moderate to heavy snow cover in winter, conditions 
are most favourable for liberation of primary 
inoculum, and for subsequent infection of sepals 
and young leaves. A second critical period occurs 
in autumn, when comparatively cool, moist weather 
may permit severe late infection of fruit and leaves. 

Suggested spray schedule for control 

As the disease continues to ravage the economic 
value of the apple crop in Kashmir valley, and there 
has hardly been any work on various aspects of the 
disease in this country, the control strategy being 
suggested here has been based on the valuable 
findings of research work done in other countries 
for several decades and its judicious application in 
coining years is advocated. In recent years, the 
control measures have been aimed towards (i) the 

(< Contd . on page 20) 
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Why not Grow Sabonr’s Angar, Anal and 
Arun Chillies in Bihar ? 

B. K. Gupta & S. Wasif Ali 


The cultivation of chillies can be a paying 
occupation in the state of Bihar in spite of decline 
in its acreage in recent past. Evolution of superior 
varieties and better soil management interred from 
the trials conducted during 1958-59 to 1966-67 at 
Sabour, have shown encouraging results. 

Chillie is one of the condiments used mostly for 
its pungency and spicy taste. It is also used for 
pickling purposes and in curry powder preparation 
and is extensively grown in Maharashtra, Andhra 
Pradesh, Tamil Nadu, Karnataka and Bihar in that 
order. Bihar has an area of 24-33 thousand hectares 
under chillies, producing on an average 15-23 thou, 
sand tonnes against India’s total of 6 lac hectares 
with a production of 4 lac tonnes of dry chillies. 
The varieties grown here are Rarhi , Sity, Cospurea 
etc. As chilli is an indispensible adjunct to the 
recipes. Only 2J% to 3% of the total production of 
the country is exported abroad and still ranks first 
in World export trade. With the increase in popu- 
lation and external demand, there is every need to 
boost up the production of chillies. 

The reduction in the area of [chillies in the State 
during the last decade has been adduced to the poor 
and impoverished nature of the soil, heavy rainfall 
and waterlogging, severe attack of pest and disease, 
use of uneconomic varieties leading to poor returns, 
lawer evaluation of the produce by the inter- 
mediaries. 

These handicaps have now been ameliorated by 
suitable soil management through application of 
suitable doses of fertilisers on the basis of experi- 
mentation and soil testing, by using effective modern 
insecticides and fungicides and selection of three 
early high yielding, deep red and extremely pungent 
varieties which can give remunerative yields. 

Suitable varieties : 

In Bihar, research investigations on chillies were 
first undertaken at Sabour in early sixties with 
slender achievement. Subsequently, the State Govt, 
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sanctioned a scheme for chillies and tomato research 
at Agricultural Research Institute, Sabour in 1956. 
Under this scheme, work on evolving suitable^varie- 
ties of chillies was restarted. From a large number 
of single plant selections from the cultivator’s plots 
from the different tracts of the State, 10 promising 
strains of chillies were isolated. Further screening 
for a number of years led to the selection of three 
strains Sabour Angar, Sabour Anal and Sabour 
Arun as the most suitable varieties of the State. 
They are partially resistant to die-back and virus 
with very long fruit size and shining deep red pods. 
They are medium in maturity with a record yield 
varying from 1110-2420 kg of ripe and dried pods 
per hectare even at the cultivator’s plots of Bhagal- 
pur, Dholi and Khagaria when all the inputs of 
cultivation like good seed, better soil management 
and efficient utilization of plant protection measures 
were supplied. Even though as high an yield as 
2500 kg of dried pods per hectare was recorded in 
the experimental plots at Agricultural Research 
Institute, Sabour, an average yield of 1100 to 1400 
kg of dried pods per hectare under cultivator’s con- 
dition appear to be a fair estimate. 

The varieties Angar and Anal have deep red 
dried pods whereas Arun has shining deep red pods. 
In fruit size (9-1 cms to 9.8 cms) and seed percent- 
age in dried pods (55% to 58%) they have little 
variations. Angar and Anal are slightly more pun- 
gent to Arun. They begin to mature from 85 days 
to 98 days after transplanting with little variation 
amongst themselves in this regard. 

In order to visualise the efficacy of these experi- 
mental results, trial cum demonstration plots of 0.1 
hectare in size of all these three varieties against 
local were laid out in the cultivator’s plots in 
Khararia, Dholi and Bhagalpur during the year 
1967-68 to 1970-71. They have shown very 
encouraging results. Angar, Anal and Arun were 
significantly superior to local varieties in Bhagalpur 
whereas Arun and Angar were superior to the local 
varieties in Dholi and Khagaria respectively. Dried 
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Plant Growth Regulators on Mango 

V. A. Parthasarathy, N. Anand, I. Irulappan and S. Balasubramaniam 
of Annamalai University & Tamil Nadu Agriculture University 


Mango— the ‘King of Fruits’ is being grown in 
India over 7.5 lakh hectare with an estimated annual 
production of 69 lakh tonnes. Inspite of its econo- 
mic importance and increasing demand, the spread 
of its cultivation is adversely affected by several 
problems, chief among them being the irre- 
gular bearing habit, fruit drop, malformation, pests 

and diseases. 

* 

With a view to solve some of the problems faced 
by the mango growers, science has made available 
miracle chemicals— The Growth regulantsh These 
chemicals have been found highly successful on 
several horticultural and agricultural crops. On 
mango high degree of success has been reported 
with regared to (i) lessening the irregular bearing 
tendency of mango, (ii) reduction in fruit drop and 
flower thinning, (in) narrowing the sex-ratio and 
(iv) successful airlaying. 

Fruit Drop : 

It has been estimated that as much as 99% of the 
flowers put forth drop. This phenomenon is a 
continuous process which poses a problem to the 
growers. The drop that occurs in the initial stages 
can be considered to be an essential one, acting 
naturally, so as to reduce the competition among 
developing fruits. But the drop that continues 
after 4 weeks of flowering obviously causes concern 
and financial losses. 

The revelation that the exertion of growth sub- 
stances and cessation of their flow from other parts 
to the developing fruits has been attributed to be the 
immediate cause of fruit drop. The Table 1 gives 
the results of certain trials on the response of diffe- 
rent varieties of mango to Growth Regulator for the 
control of drop. 


Variety . 

Chemical. 

Concen 
tration . 

Spray Schedule. 

Langra 

NAA 

10 ppm 

Thrice at weekly 
interval 

Dushert 

2, 4-D 

40 ppm 

Single spray. 



NAA 

50 ppm 

Set stage anc 
seven days after. 

Faliri 

NAA 

20 ppm 

One spray 

Alphonso 

NAA 

25 ppm 

One spray wher 
fruits \ a to 1" ir 
diametre. 

Neelum 

2, 4-D 

30 ppm 

Six weeks aftei 
fruitset 


Experiments conducted at Fruit Research Sta- 
tion, Periyakulam showed that a single spray of 
(250 ppm) Alar, N 6 BA (Kinin) and NAA (25 ppm) 
were effective in minimising the fruit drop when 
sprayed at set period. Ethrel at 300 ppm also re- 
duced subsequently the drop acting as thinning 
agent in the initial stages. 

Sex Expression : 

The percentage of hermaphrodite flowers in man- 
go is very low. In mango variation between varie- 
ties with regard to perfect flowers is more. To cite 
examples, the percentage of hermaphrodite flowers 
in a panicle is inherently low in certain varieties 
viz., Jehangir, Mulgoa, Salem Bangalora etc., rang- 
ing from 3 to 5 percent. This naturally leads to the 
poor yield of the said varieties. To improve the 
percentage of hermaphrodite flowers, growth regu- 
lators are being tried. Trials conducted at Calcutta 
University revealed that R-Nine and Cycocel (4,000 
ppm) were found to be the best. The regulants 
were sprayed thrice on current year’s shoots begin- 
ning from May. Trials conducted at Fruit Research 
Station, Periyakulam showed that ethrel 500 ppm. 
sprayed during October increase the number of pani- 
cles and percentage of hermaphrodite flowers re- 
markably in Alampur Baneshan, Jehangir, Mulgoa, 
Salem Bangalora and Chandrakaran. 

Size and Quality : 

From the experiments conducted at Fruit Rese- 
arch Station, Periyakulam on “Neelum” variety of 
mango had shown that large sized fruits were obtai- 
ned from trees sprayed with ethrel 150 ppm during 
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the flowering period. Trials on “Banganapalie” 
variety conducted at Orissa had shown the superio- 
rity of NAA 40 ppm in increasing the size and 
weight of fruits. NAA @ 40 ppm has also been 
reported to have influenced positively the size and 
weight of fruits in '‘Banganapalie”. The T.S.S. 
content was also enhanced. Besides NAA 40 ppm 
had also increased the percentage of T.S.S. Ascorbic 
acid and titratable aciditiy were increased by 40 ppm 
2, 4-D. Similar experiments were also conducted on 
the Neelum Variety of mango at Fruit Research 
Station, Periyakuiam. Sprays were given during 
pre-beoom stage. Fruits obtained from Kinin 10 
ppm sprayed panicles were high in T.S.S. and reduc- 
ing sugars followed by 2, 4-D 10 ppm. Ascorbic 
acid was highest in fruits obtained from kinin 20 
ppm followed by 2. 4-D 10 ppm. The cost of kinin 
is so high that it is not feasible to try it commerci- 
ally at present. 

Reports from Central Food Technological Re- 
search Institute reveal that dipping mango fruits in 
2,500 ppm Alar at 53°C caused an increase in both 
total Cartenoids (Precursor of Vit. A) and Carotene. 

Storage : 

Malic Hydrazide (MH) has been found to delay 
ripening and enhance the storage life. Trials con- 
ducted at Kalyani University, West Bengal showed 
that dipping fruits in MH at 500 ppm improved the 
storage life and quality of fruits. The same results 
were obtained earlier to the above work at Central 
Food Technological Research Institute. The effici- 
ency of such regulators as 2, 4-D of MH was increa- 
sed when used along with wax emulsion containing 
1% sodium orthophenylphenate. 

Air-layering : 

Air-layering is the oldest and yet the current 
method of propagation for mango in South India. 
It has its limitations such as the influence of roots- 
tock (which is normally non-descript), dependance 
of lower branches use of pot stands etc. Air-layer- 
ing which was unsucessful resulted in grand success 
by the use of growth regulators. Experiments conduc- 
ted at Fruit Research Station, Kodur, Andhra 
Pradesh revealed that the mixture of I.A.A., I.B.A., 
PA. (Phenyl acetic acid) and NAA was effective in 
including high percentage of rooting when applied 
at 0.25 and 0.5 percent each. Besides, the perfor- 
mance of the trees raised from layers was as good 


as grafts. Successful use of growth regulators in 
Air-layering has also been reported from Egypt with 
a mixture of LA.A., I.B.A. at 0.25%, 

Conclusion 

Growth regulators have been successfully tried 
for combating various problems in mango. Though 
most of them are presently being tried experiment- 
ally. their success in experiments prove its wide 
feasibility of being employed in commercial culture 
of mango. Ethrel is one such chemical which has 
proved its worthiness in combating biennial bearing 
rhythm besides increasing the percentage of herma- 
phrodite flowers. 


{Contd. from page 17) 

elimination or reduction of perithecial production, 
(ii) prevention of ascospore (winter spore) release 
from host tissues, and (iii) protection against primary 
infection in spring by giving protective sprays of 
fungicides. 

The following spray (Table 1) schedule which 
comprises of 2 sprays each of curative (eradicant) 
and prophylactic (protectant) chemicals is hereby 
suggested for adoption to effectively keep the disease 
under control. However, the timings, frequency, 
and number of sprays in each year will vary depend- 
ing on the meterological conditions prevalent in 
different regions. 

The fungicidal sprays will give satisfactory con- 
trol only when these have been applied at the pro- 
per time as also interval and on long term basis for 
a number of years in sequence. After first and 
second sprays of eradicant fungicides (urea or 
benlate) in autumn and early spring, the third spray 
should be so timed as to begin just after petal fall 
to provide escape to the trees from primary infec- 
tion. Further one or two applications should be 
made at 10-15 days interval to bring new infection 
under control. However if weather continues to be 
rainy in spring and summer, number of sprays 
should accordingly be increased. 

It must be realized that while an adequate and 
timely spray programme will give satisfactory control 
of scab, haphazard spraying or spraying after the 
appearance of primary scab symptoms may have 
no effect and scab may destroy the crop despite 
such operations. In addition to these fungicidal 
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sprays, efforts must be made to maintain proper 
and clearer sanitary conditions in the orchards by 
adopting immediate destruction of pruned material 
and fallen leaves, and by ploughing the orchards 
for removal of plant debris harbouring fungal 
mycelium. 

Investigations on important aspects of the disease 
are in progress at the Indian Agricultural Research 
Institute, New Delhi in cooperation with local 
agencies. 

( Contd . from page 18) 

pods of these demonstration plots were tested for 
its pungency, size and seed content and were found 
to be superior in many of the attributes, 

A perusal of the yields as compared with the 
all-India average yield and the average yield of the 
varieties grown in advanced chillies growing states 
like Maharashtra, Andhra Pradesh, Tamil Nadu 
and Karnataka shows that the potentialities of 
Angar, Anal and Arun for growing in Bihar are 
enormous. In addition Angar, Anal and Arun, if 
not superior, are at par with the chillies varieties 
grown else-where in the country. The approximate 
value of the dried chillies pods of these three varie- 
ties grown in the tract has been estimated locally to 
be nearly Rs. 1200.00 per quintal. 

It is to be noted that chillie in this tract is sown 
in the last week of June to the first week of July in the 
nursery beds and transplanted a month thereafter. 
The first plucking of these varieties starts from middle 
November onwards and continues till February end. 
They thus take full advantage of monsoon to com- 
plete their vegetative phase and to an extent produc- 
tive phase, For subsequent growth 2-3 irrigations are 
required depending upon the availability of winter 
rain. 

The land which can grow chillies here changes 
from year to year for managerial reasons. Still Dar- 
banga, Samastipur, . Muzaffarpur, Monghyr, Begu- 
sarai and Patna account for 85.6% of the total land 
under chillie cultivation in the State with Samastipur 
leading the list. In recent years advent of flood in 
North Bihar has reduced its acreage considerably. 
With implementation of flood control measures, 
newer areas may also be brought under its fold. 
Chhotanagpur and Santhal Pargana too have 
potentiality to grow chillie provided two crucial 
winter irrigations can be arranged. These varieties 
are also competible for intercropping with Castor 


(i.e. in between two rows of Caster) with very re- 
munerative yield as practised in most of the tracts 
in the State. 

Marketing and Grading : 

Chillie is a crop which can not be consumed by 
the cultivators and needs quick marketing facilities. 
Marketing and Grading of chillies are specialised 
jobs. Factors like moisture content, percentage of 
discoloured and damaged pods, pods without stalk, 
loose seeds, foreign matter etc ; have formed the 
basis for formulation of “Agmark” grade for 
chillies. Under the grade standard fixed for chillie. 
varieties Sabour Angar, Sabour Anal and Sabour 
Arun due to their fruit length (9.1 cms to 9.8 cms), 
colour (deep red to shining deep red) with 1 % each 
of damaged and discoloured pods, loose seeds, 
pod without stalk, foreign matter, 5% broken chillies 
and 11.5% of moisture content in a specified sample 
have befitted themselves in the maximum limit of 
tolerance and can be graded, if not superior, at par 
with Rari special of the IVth schedule prescribed by 
the Directorate of Marketing and Inspection. 

In view ot these facts, varieties Sabour Angar, 
Sabour Anal and Sabour Arun have been xeleased 
for adoption for general cultivation by the culti- 
vators of the state of Bihar to promote the export 
need of the country. 

{Contd, from page 12) 

co-workers (Kaul 1970) indicated that Eucalyptus 
melanophila , E, tessellaris, E. coolobah and E. cam - 
andulensis to be promising for the arid regions of 
Western Rajasthan. Among Acacia species A . 
tortilis introduced from Israel has proved to be the 
most promising introduction. Other species of 
Acacia which showed promise were A. victoriae , 
A. ligulata and A. aneara. Among the species of 
other general Casuarina cristata and Myporum mona- 
tum (shrub) from Australia showed good perfor- 
mance even resisting the frost that occurred in Jan. 
13-14, 1967, when night temperature dropped to 
-1.0°Cfor two hours (Kaul 1970). 

The initial root habit of a given species, its rami- 
fications and its inherent capacity for adjustment 
to variations in soil moisture conditions appear to 
be very important factors in seedling survival in the 
first growing season following germination. The root 
system characteristics of Prosopis cineraia seedling, 
however, do not have the drought escaping proper- 
ties at least in the juvenile seedling stage (Bhimaya 
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and Kaul 1966). Studies conducted by Kaul (1970) 
on six-year-old plants Tecomella undulata , Albizia 
lebbek , Prosopis cineria and Acacia Senegal (all indi- 
genous species), obtained from direct seeding and 
transplanting, revealed that the transplanted plants 
of all the species exhibited an increased length of 
tap root. A comparative assessment of certain root 
characteristics like length of root, lateral spread of 
roots and top to root ratio of different species, re- 
corded at successive stages of their growth; revealed 
that Acacia tortilis had the highest rate of growth, 
shoot and collar diameter. 

Performance of the indigenous species such as 
Prosopis cineraria , Albizia lebbek and Acacia Senegal 
could be enhanced by selection of seedlings of 
suitable age (one year old) for transplanting, plant- 
ing at appropriate time (first week of July) with- 
appropriate spacing (1.6 m x 1.6 m). 

For stabilising shifting sand dunes, the indigenous 
and exotic species which have proved successful are 
Acacia Senegal , Prosopis julifiora (in non-frosty loca- 
lity only), Albizia lebbek, Cordia rothi and Zizyphus 
jujuba among trees, Calligonum polygynoides , Cassia 
auriculata , numularia , among shrubs and Lasiurus 
sindicus, Panicum antidot ale, Panicum turgidum and 
Erianthus munja among grasses. Sand dunes affor- 
ested in this way showed wide variation in fuel yield 
both in respect of age of the \ tree and the habitat. 
The difference in fuel yield between the habitats 
followed the pattern of increase in the rainfall from 
west to east (Bhimaya et al 1967). The cost of such 
afforestation of shifting dunes works out to Rs 277 
per hectare and the cost benefit ratio works out to 
1:10.6 (Jodha 1967). 

Agriculture : In arid regions, farmers are conscious 
of usefulness of wind screens for protecting their 
crops against hot desiccating winds. It has been 
observed that the fields protected by even the primi- 
tive type of wind breaks locally known as “matts” 
gave an increased yield of crops by 20% to 43% 
compared to the crop yields obtained from the 
unprotected fields (Jodha 1967). In case of unirriga- 
ted agriculture, a combination of wind strip cropping 
and stubble mulch is recommended, in order to 
protect crops against hot winds. 

Considering the arid zone of Rajasthan, the total 
area to be irrigated by Rajasthan cannal and the 
exploitation of ground water will be about 11% of 
the area of the arid zone will ultimately remain such, 
•where the farmers have to learn to live better and 


improved living conditions with natural rainfall as 
the major source of water (Mann 1974). To achieve 
this, a comprehensive programme of farm forestry 
and pasture management oriented towards increased 
animal production have to be adopted by the 
farmers of the region, in addition to an improved 
dryland crop production technology, which is appli- 
cable only in those regions receiving a rainfall of 
more than 300 mm. 

In arid areas water is the main limiting factor for 
crop production. It is because of inadequacy of 
moisture at critical periods of crop growth that the 
yields are adversely affected. Adoption of farm 
forestry and sown pastures of perennial forage gras- 
ses, apart from providing fuel and forage to animals 
even during drought years, can ameliorate the econo- 
mic conditions of farmers by compensating crop 
failures to a great extent in drought years. Tree 
species such as Acacia tortilis , and Dalbergia sissoo 
are suited for farm forestry programmes. Pastures of 
Ccnchrus ciliaris, Cenchrus setigerns and Lasiurus 
sindicus not only give consistent forage production; 
but improve the organic matter status of the soils and 
prevent wind erosion. These forage grasses promise 
an average yield of 2 to 3 tons of drymatter per 
hectare with adequate protection by way of fencing. 
When properly managed these grasses can sustain as 
many as four sheep per hectare of pasture (Mann 
1972). The data concerning the growth of lamb 
and carrying capacity in the case of sown and 
natural pastures at Jodhpur are provided in Table 1 
(Chakravarty 1972). 

TABLE 1 

Growth of Iamb and carrying capacity in the 

case of sown and natural pastures at Jodhpur. 


Pastoral treatments Body weight Carrying ca- 



gains in 

pacity per 

Sown pustures: 

lamb (kg/ha) 

hectare 

(1) Cenchrus ciliaris and 
Lasiurus sindicus 

18.3 

5*0 

(2) Cenchrus ciliaris and 
Cenchrus setigerus 

26.4 


(3) Cenchrus ciliaris , 
Cenchrus setigerus and 
Lasiurus sindicus 

22.8 


Natural pasture 

13.0 

u 
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These forage grasses can be made more accept- 
able to the farming community with an inter-crop- 
ping system resulting in the yield of some grain. 
Investigations carried out at the Central Arid Zone 
Research Institute, indicated that certain varieties of 
green gram such as RS4 and T44 when- grown in 
between two rows of forage grass such as Cenchrus 
setigerus apart from giving 2 to 3 q of of pulses per 
hectare, are capable of enhancing the yield of forage 
grass by 20% to 30%, thus leading to a saving of 
fertiliser nitrogen to the tune of 20-30 kg per hectare 
(Singh, and Prasad 1975). 

Although it is often said that bulk of these arid 
lands fall under the land capability classes consi- 
dered unfit for remunerative crop production, far- 
mers have ''been growing some of the adapted crop 
types on them and would continue to cultivate the 
crops, notwithstanding the recurring famines and 
low yield levels. Thus the task of evolving a strategy 
for a remunerative and stable crop production, 
although onerous has to be undertaken to fight the 
twin problems of unemployment and malnutrition 
and to transform the existing meagre subsistence 
level of farming to one of marketable surplus. An 
appropriate crop planning involving new remunera- 
tive crops like sunflower and castor to diversity crop 
production, forages, and promising varieties of 
traditional crops, coupled with a flexible technology 
of moisture conservation and fertiliser use, dovetai- 
led to the variations in agro-meteorological condi- 
tions would go a long way in evolving an ceology 
cum economics based crop production technology 
for this region. The data set out below (Table 2) 
indicate the potential of increasing crop production 
by the improved dry farming technology developed 
at CAZRI. Jodhpur. 

TABLE 2 


Yields of principal dryland crops in Western 
districts of Rajasthan and at the Central Arid 
Zone Research Institute, Jodhpur. 



Average 

Improved CAZRI yields(qj ha) 

Crop 

yields 

crop va- 

1975 1971 


(kg/ha) 

rieties 

(560 mm (263mm 

> 

in arid 


rainfall) rainfall) 


districts 



Bajra 

263 

HB3/NHB3* 

-1 44.6 15.5 

Moong 

168 

S8/M8 

17.8 14.1 

Cowpeas 

— 

FS-68 

20.2 - 

Sesamum 

99 

T13/N32 

7.2 2.- 


Guar — 

FS 277 

17.0 

4.3 

Sunflower — 

EC68414/ 

14.6 

6.2 

Cenchrus — 

Sunrise 

No, 358 

128.0 

88.0 

ciliaris (for- 
age grass) 

Bajra fodder — 

RSKChadi 

462.0 

240.0 


In order to achieve a consistent level of produc- 
tion on drylands, the crop production strategy has 
to be modified to suit the changing weather condi- 
tions from season to season, as stated below. 

A. Steps needed to derive full benefit from a 
good and normal rainfall : — 

1. Run-off collection and recycling of collected 
water for supplemental irrigation or to grow 
rabi crops on conserved soil moisture. 

2. Application of organic manures like F.Y.M. 
and suitable quantities of fertiliser nitrogen 
(around 40 kg N/ha) to cereals and oilseed 
crops. Smaller quantities of nitrogen (20 gk 
N/ha) will be appropriate for forage and 
fodder crops. 

3. Covering large areas with suitable varieties 
of cereals, pulses, oilseeds and vegetables 
which would lead to high levels of produc- 
tion. 

Ex : Bajra — HB3 
Moong — S8 
Cowpeas — FS68 
Guar - FS277 
Sunflower — EC68414 
Castor — Aruna 
Til — T13 
Jowar — CSHI 

4. Increasing cropping intensity by growing 
fodder crops like bajra (RSK), jowar 
(Merta), guar (FL277), jowar -f cowpeas 
(Charori-1) or bajra + cowpeas (Charori-1), 
followed by cowpeas (FS68), moong (S8), 
sunflower (EC68414), or castor (Aruna) 
which are suited for late sowing. 

5. Growing crops like raya (T59), safflower 
(A-300) or sunflowers (EC69874 or EC68414) 
on stored soil moisture (100 mm or more) 
after cessation of monsoon. 

6. Establishment of perennial forage crops 
like Cenchrus and Lasiurus spp. and shelter 
belts with species like Acacia tortilis , Azadi- 
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rachta indica and Albteia lebbek to provide 
adequate insulation against wind erosion in 
subsequent years. Forage grasses also per- 
mit inter-cropping of pulses like moong or 
cowpeas without any additional moisture or 
nutrients. 

7, Planting seedlings of fruit trees especially 
grafted her (. Zizyphus mauritiana) varieties 
such as Go la, Seb, Mundia and Jogia. 

B. Steps needed to he prepared for an abnormal 
season : — 

(a) Normal onset of monsoon followed by long 
gaps in rainfall 

1 . Water harvesting in situ and sowing crops 
in the interrow water harvesting system and 
contour furrowing, to enable the crop to 
tide over the long spells of drought. 

2. Deep sowing with a minimum soil cover, 
to enable the roots to tap the moisture from 
deeper layers. 

3. Planting grain legumes and oilseed crops in 
the paired row system. 

4. Moderate split application of fertiliser use 
with placement at sowing time which will 
provide seedling vigour and improve the 
rooting pattern of crops. 

5. Use of surface mulches to reduce excessive 
evaporation of moisture from the soil sur- 
face. 

6. In the case of moderate drought spells 
(15-20 days duration), thinning with in row 
would be useful to cut down the competition 
for limited moisture. In case of acute and 
longer drought spell, thinning of alternate 
rows may be necessary. 

7. Growing drought tolerant varieties, with 
suitable maturity pattern like S8 of moong 
and FS68 of cowpeas. 

8. Use of appropriate crop mixtures and inter- 
cropping, systems: 

(a) Grass (C. ciliaris) + moong (288-8, 
T44, RS4) 

(b) Sunflower (EC68414) + moong (S-8) 

(c) Bajra (HB3) + moong (S-8) 

to cut down the application of fertiliser N, 
and to promote complementation with regard 
to moisture use. 


9. Gap filling/transplanting of 20-25 days old 
seedlings of bajra in the event of occurrence 
of showers after drought from community 
nurseries. 

(b) Delayed onset of monsoon 

1. Adoption of an alternate farming strategy. 

(a) Sowing of pulse crops like moong (S8, 
S9, RS4) and oilseed crops like sun- 
flower (EC68414) instead of cereal crops 
like bajra. 

(b) Inter-cropping of grain legumes (moong 
or cowpeas) in established stands of 
perennial grasses. 

(c) Inter-cropping of sunflower and moong. 

(d) Growing sunflower instead of sesame. 

2. In case growing bajra is considered necessary, 
20-25 days old seedlings of bajra may be 
transplanted, instead of direct seeding. 

3. Use of surface mulches to cut down the 
evaporation of soil moisture. 

4. Growing mustard (T59) and safflower 
(A-300), with cessation of rainfall in late 
September or early October, provided there 
is at least 80-100 mm, stored moisture in 
the soil profile at the time of sowing. 

5. Since the intensity of rainfall is expected to 
be high under delayed monsoon conditions* 
it would be appropriate to adopt run-off 
collection measures and recycle the collected 
water for protective or supplemental irriga- 
tion. 

C. Early stoppage of rains towards the end of 
the season 

1. Run-ofF collection in the early part of the 
monsoon, for supplemental irrigation in the 
latter part of crop life cycle. 

2. Growing early maturing and drought to- 
lerant varieties, 

Ex : Bajra — New HB3-1 

Moong — S-8 

Cowpeas — FS68 

Sunflower — EC68414 or EC69874, 

3. Growing sunflower instead of til. 
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4. Inter-cropping of grasses ( Cenchrus spp.) 
and pulses like moong (RS4, T44, 288-8) 
which facilitate appropriate moisture use. 

* 

5. Use of surface organic mulches like bajra 
husk @ 4-6 tonnes/ha, 

Due to the absence of monsoon in rabi and 
spring seasons, unirrigated agriculture is hardly 
possible in Western Rajasthan. Crops like wheat 
and chillies with high water requirements, and culti- 
vated in restricted patches with assured irrigation 
facilities. Due to the lack of adequte irrigation 
resources, a tremendous cost involved in lifting 
water and salinity of irrigation water, these crops 
cannot be cultivated on vast areas. Thus the objec- 
tive should, beTo maximise the production per unit of 
water. The investigations carried out at the Central 
Arid Zone Research Institute indicated that Raya 
(mustard) and safflower crops can be grown success- 
fully with 2 irrigations and 30 kg N/ha to harvest 
15 q and 6 q of grain respectively per hectare, unlike 
wheat which requires 8-10 irrigations and 100 kg 
N/ha. Varieties RYSR, RR40 KB1 and T59 of 
mustard and 7-13-3 and A-300 of safflower are pro- 
mising in this regard. With these varieties it would 
be possible to cover large areas and thus economise 
the irrigation water. 

Maximisation of agricultural production in the 
arid lands requires, organic recycling and enhancing 
the efficiency of applied nitrogen for crop produc- 
tion, in addition to maximising the output per unit 
of water. So, apart from introduction of perennial 
grasses like Cenchrus and Lasiurus species to improve 
the soil structure and organic matter content, it 
would be imperative to intensify the cultivation of 
legume strains which are not only efficient produ- 
cers, but efficient nitrogen fixers. Studies carried 
out at the Central Arid Zone Research Institute, 
indicated that a wide variability exists among moong 
(Vigna radiata) varieties for N-fixation. For example 
strains Ml 0 (mutant of RS4) and Madira varieties 
of moong were found to fix much more quantities 
of nitrogen than many other varieties. Use of such 
plant types of grain legumes in inter-cropping and 
including them in suitable crop rotations would 
* bring about economy of fertiliser nitrogen to a great 
extent. 

Cold desert : In addition to hot desert, we have 
cold desert in Ladak region of Jammu and Kashmir, 
which occupies an area of 70,000 sq. kms- with a 
population of about one lakh. In this area, 


extreme aridity, combined with low tempera- 
tures limits plant growth. High altitude affore- 
station with tree species such as Salix alba , S. fragi- 
Iis } Populus alba and P. ciliata , rate herbs and 
medicinal plants would be appropriate for this 
region. For increasing agricultural production in 
the cold desert quick growing and short duration 
cereals, oilseeds and fodders are of great importance. 
Specialised animals like Pashmina goat offers unique 
opportunities for animal production. 

Despite the preponderance of adverse agro- 
climatic conditions on the arid lands, the desert 
capabilities can be exploited by evolving an integra- 
ted technology of afforestation, grass land and 
pasture management and crop production, oriented 
towards maximising production per unit of water, 
based on the land capability classes. This challeng- 
ing and onerous task, involves participation of not 
only research workers, but trained and dedicated 
extension workers, administrators and local popula- 
tion. Thus it would be appropriate to handle this 
complex problem based on a national plan for 
amelioration of arid conditions. 
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Chief Ministers’ Conference 


The following is a resume of the conclusions and 
recommendations arising from the two-day Con- 
ference of Chief Ministers, which concluded at New 
Delhi on 6th March 1976. 

I. Implementation of Ceiling Laws and Distribution 
of Surplus Land and Compilation of Land Records 

The Chief Ministers recommended that : 

1. The State Governments may examine mea- 
sures to set right such deviations from the national 
guidelines as exist in their land ceiling laws, remove 
whatever other deficiencies there may be and clarify 
such vaguenesses as exist in these laws so that the 
scope for challenging them in the courts of law is 
restricted. Specially the deviations relating to ex- 
emptions from the ceiling, payment of amount 
(compensation) in lieu of the acquisition of surplus 
land and the composition of the family that quali- 
fies for holding land within the ceiling may be set 
right. 

2. Steps may be taken immediately to include 
in the Ninth Schedule to the Constitution such land 
ceiling laws as have not so far been included. Since 
inclusion of laws in the Ninth Schedule requires 
amendment to the Constitution, it cannot be re- 
sorted to too often. The States may examine in 
details the deficiencies that exist in their laws, the 
fresh provisions that they would like to make in the 
light of the experience gained in implementation 
and take suitable measures for streamlining their 
laws and the rules at a time, thereby obviating the 
need for two frequent amendments to the laws to be 
effectively applied and included in the Ninth 
Schedule. 

3. The Government of India together with the 
State Governments may examine further consti- 
tutional and legal measures necessary to insulate 
land reform laws from judicial review. 

The State Governments may take efifective steps 
consistent with their authority to have quickly dis- 
posed of such writ petitions as have been pending 
in the High Courts from before the inclusion of the 
ceiling laws in the Ninth Schedule to the Consti- 
tution. 

4. The Government of India may consider 
legal measures necessary for severely restricting, if 


not altogether dispensing with benami transactions 
in land and other forms of property as legal 
transactions. 

5. The State Governments and the Union 
Territories may take suitable measures for streng- 
thening the administrative and judicial machinery 
keeping in view the volume of work and the time 
scheduled worked out for implementing the land 
ceiling laws. For this purpose, adequate financial 
provisions may also be made. 

6. Wherever the laws already do not so provide, 
suitable provisions may be made to ensure thatfthe 
title to the land is transferred to the allottee im- 
mediately after its allotment without prior payment 
by him of any amount payable for the allottment. 

7. The Ministry of Agriculture will further 
examine the procedure followed by the States and 
the Union Territories for the implementation of the 
land ceiling laws with a view to simplifying them 
and making them more effective. In so doing it 
may assist the States and the Union Territories in 
exchanging relavent information so that they can 
benefit from each other’s experience. The States 
may specifically adopt the following suggestions for 
the simplification of the procedure. 

(a) The prescribed authority or tribunal res- 
ponsible for implementation of the ceiling 
laws may be set up at levels not higher than 
the Taluka or the Tehsil and their number 
determined according to their work load. 

(b) In States where the verification of returns 
has to be done in large numbers, the neces- 
sary administrative machinery at the field 
level may be strengthened. 

(c) As far as possible the prescribed authority 
or tribunal may be required to scrutinise 
the returns and determine the surplus land 
by visit to the village or a group of villages, 
on the Maharashtra pattern. 

(d) The appearance of pleaders in the proceed- 
ings before the prescribed authority or the 
tribunal may be barred. 

(e) Appeals and revisions against interlocutory 
orders may be severely curtailed. 
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(f) The time allowed for filing appeals and 
revisions may be reduced to not more than 
30 days. 

* (g) Revisionary power may preferably be given 
to the Divisional Commissioners or the 
Board of Revenue. 

<h) In order to discourage appeals on frivolous 
grounds provision may be made for the 
appellant to deposit a certain amount of 
money before filing the appeal. In the 
'event of the failure of the appeal, the appel- 
lant may be made to pay damages for the 
period he remained in occupation of the 
surplus land. 

8. Wherever the laws do not provide for im- 
prisonment as penalty for land-owners who fail to 
furnish returns or furnish wrong returns, provision 
accordingly may be made. Provision may also be 
made that no compensation will be paid for a 
specified part of the surplus land of such land- 
owners. Alternatively, the law may provide for 
reduction in the permissible area of such land- 
owners. Effective steps may be taken for enforce- 
ment of these provisions. 

9. Suitable monitoring and evaluating machi- 
nery may be set up by the State Governments at 
the district and State levels. 

10. Sample surveys and random checking on- 
the-spot may be undertaken as part of monitoring 
effort by the State Governments for ensuring that 
the beneficiaries are actually given possession of 
surplus agricultural land and house-sites and neces- 
sary entries made in their favour in the record of 
rights. 

11. (a) The provision under the Central sector 
scheme for giving short-term and long-term 
assistance to the allottees of surplus land 
may be supplemented by efforts on the part 
of the State Governments, commercial banks 
and other public credit institutions. 

(b) In areas not covered by other Central sector 
schemes like the SDFA, MFAL, DPAP and 
CAD, the allottees of surplus land may be 
given the same benefits as are admissible 
to small and marginal farmers covered under 
these schemes. 

(c) A small Committee consisting of the Fin- 
ance Minister, the Minister of State for 
banking and a few Chief Ministers in asso- 


ciation with the other concerned Ministries 
of the Government of India, may examine 
depth the problem of availability of credit 
to the weaker sections of the society, parti- 
cularly the allottees of surplus land and 
come up with specific suggestions before the 
end of this month. It may particularly 
suggest simple procedure for quick supply 
of credit. 

12. The Chief Ministers reaffirmed that except 
where there are serious legal hurdles, the 
implementation of the land ceiling laws 
will be completed by the 30th June, 1976. 

13. (a) Recording of rights of tenants etc. : 
Special laws may be enacted wherever 
necessary for recording the rights of te- 
nants, sharecroppers and other insecure 
holders without waiting for the completion 
of the resurvey and resettlement operations. 
The legislation may also provide for perio- 
dic updating of such record of rights. 

(b) Wherever such legislation already exists, 
steps may be taken for shortening the pres- 
cribed procedure for the preparation and 
updating the record of rights. 

(c) Mutation : Wherever statutory provision 
does not exist for mutation proceedings, 
suitabie provisions may be made. Special 
steps may be taken for clearance of pending 
mutation cases and suitable administrative 
arrangements made for their timely disposal 
in future. 

(d) Resurvey and Resettlement : The procedure 
for resurvey and resettlement operations are 
at present long and complicated. The rele- 
vance of these procedures with a view to 
curtailing them as far as possibie needs to 
be gone into. A small group consisting of 
the Chief Ministers may examine practical 
methods of preparing record of rights ex- 
peditiously. It can specifically examine 
how consolidation of land holdings can be 
taken up in the areas where it has not yet 
been started. 

14. Legislation may be undertaken for restor- 
tation to the village community, the panchayat 
the gaon sabha, as the case may be, of illegally 
occupied communal land. Steps may be taken to 
ensure that land belonging to the village community 
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is utilised to the extent necessary for the purposes 
of the community. It is only if land in excess of 
these requirements is available, should it be distri- 
buted to eligible individuals for cultivation and 
construction of houses. 

15. Forest land should not usually be allotted 
for the purpose of cultivation. Every effort should 
be made to preserve forests and wherever necessary, 
such land should be used for afforestation. 

16. The State Governments may take neces- 
sary steps for associating at the operative levels 
representatives of the people, social organisations, 
the tenants and the share-croppers and especially 
the beneficiaries of the land reforms programme 
who can supplement the efforts of the administra- 
tive machinery. It is necessary also to involve in 
this process the local people in general. This alone 
can make available the intimate and detailed know- 
ledge of the local conditions so indispensable for 
effective implementation. Important steps have al- 
ready been taken in involving people in the process 
of land reforms and rural reconstruction. This 
trend needs to be maintained and accelerated so 
that popular participation in all the processes of 
development becomes a reality. Only this can 
ensure that the benefits of the 20-Point Economic 
Programme reach the people for whom it has been 
drawn up. 

II. Provision of house sites for landless and 
weaker sections 

1. (a) The State Government and the Union 

Territories may so amend their laws as to 
provide for confirment of full ownership 
rights on homestead tenants in the light of 
guidelines issued by the Government of 
India wherever such legal provisions do 
not exist. 

(b) A time-bound programme may be taken up 
for this purpose. 

2. Provisions may be made for enforcement of 
ownership rights on homestead dwellers, as distinct 
from homestead tenants, in respect of the land under 
their occupation. 

3. Steps may be taken to provide house-sites 
to every landless agricultural labourer, village arti- 
san etc. in the rural areas by distributing surplus 
land, land otherwise available with the State Gov- 
ernments and the gaon sabhas as well as by acqui- 
sition of land wherever necessary. As far as possi- 


ble, house sites should be provided in areas conti- 
guous to the villages. 

4. Action may be initiated by the State Gov- 
ernments for helping the families who have been 
allotted house-sites in the construction of huts* 
within their means. 

III. Urban land ceiling 

Initiating the discussion the Minister for Works 
& Housing explained the objectives of the Act and 
outlined its broad features. He pointed out that 
it was desirable that there was a uniform legislation 
on the subject. Hence this legislation should be 
adopted very early by the States to which it did 
not apply as yet. This would enable its smoother 
implementation. There were certain provisions of 
the Act which could be implemented on the basis 
of information made available to the competent 
authorities in respect of properties held by the 
same person in different areas. Such a purpose 
could be achieved only if the law was made appli- 
cable throughout the country. The Minister further 
pointed out that it was not the intention of the 
Government that the building operations should 
come to a halt nor that the building plans should 
not be sanctioned. He appealed to the Chief 
Ministers to ensure that with sufficient safeguards, 
normal activities in these respects went on as usual. 

He also referred to the problems posed by the 
inclusion of the peripheral areas falling in one 
State with the urban agglomeration of a neighbour- 
ing State, and stated that the matter would require 
to be examined. 

Mention was made by some of the States on the 
need to simplify the procedure on the implementa- 
of the Act and also to see that the purposes of the 
Act were achieved in the broader socio-economic 
context for which the 20-Point Economic Pro- 
gramme was launched. Reference was also made 
to examine the feasibility of integrating the vacant 
Urban Land taxation system, as contemplated in 
the Act, into the general taxation system in the 
country specially Wealth Tax. Certain anomalies 
were pointed out in the existing provisions of the 
Act, specially those relating to the areas defined 
under the Urban agglomeration and the problems 
which the periphery concept in the schedule will 
bring to demarcating the operational area of the 
Act. 
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The need for overall town planning measures 
for proper utilisation of the excess land vested in 
the Government was appreciated in the meeting. 
The schemes for housing, specially for the econo- 
mically weaker sections, needed to be taken up on 
a large scale. 

Some of the States which have already passed 
legislations imposing a ceiling on urban property 
enquired whether President’s assent which has not 
so far been given, would be given. It was clarified 
that as these legislations were not in conformity 
with the National Policy now adopted, the States 
would have to reconsider the matter. In this con- 
nection some of the States also referred to the 
possibility of extending the scope of this Act to 
towns below one lakhs of population since in some 
of these Sta\es, the present Act would have only a 
marginal or no applicability. On this point it was 
clarified that the matter would be further examined 
and it was felt that if such a modification was called 
for, it would be considered at the time of amending 
the act. 

A feeling was expressed in the Conference that 
a specific time limit should be fixed for the disposal 
of cases by the Urban Land Tribunals. 

In the end the Minister requested the State 
Governments to give their detailed suggestions re- 
garding the difficulties that might be experienced 
by them in the implementation of the Act as also 
other suggestions for improvement of the Legis- 
lation so that these could be considered by the 
Government of India before moving further in the 
matter. 

IV. Rural Indebtedness 

As a result of various measures taken for liqui- 
dation of rural indebtedness, loans from the non- 
institutional sources are not forthcoming. Commer- 
cial Banks, Regional Rural Banks and the co- 
operatives should be geared up to fill in this credit 
gap. These institutions should also liberalise their 
lending policies to meet the more important con- 
sumption requirements of the beneficiaries of these 
measures. 

V. Minimum wages for agriculture workers 

The action taken since the announcement of the 
20- Point Programme in regard to revision ot mini- 
mum wages for agricultural labourers and its imple- 
mentation was reviewed. While recognising and 
•emphasising the need for effective implementation 


of the rates of minimum wages fixed or re\ised, the 
Conference agreed that the penal provision should 
be made more stringent and if necessary some of the 
violations made cognisable, with adequate safe- 
guards against harrasment. 

VI. Bonded Labour 

The importance of undertaking survey for identi- 
fying bonded labourers was emphasised. In this 
regard it was pointed out that help may be sought 
from the Scheduled Castes and Scheduled Tribes 
Commissioner and also from Tribal Research Insti- 
tute who have the requisite expertise. The Con- 
ference endorsed the suggestion that in preparing 
State plans adequate provisions be made for the 
rehabilitation of emancipated bonded labourers. 

VII. Schemes of workers participation in industry 

The position regarding implementation of the 
scheme for workers participation in industry was 
reviewed. It was stated that the response from the 
Central Public Sector Undertakings had been enthu- 
siastic. The scheme has been introduced in 47 
undertakings. However, the response from private 
sector undertakings had not been so encouraging. 
The scheme being highly flexible in nature, it was 
felt that employers could be pursuaded to adopt 
it in greater measures. The Conference endorsed 
the suggestion that matters which have a bearing 
on the improvement in the performance of the 
undertaking should be allowed to be discussed even 
though they might not have found specific mention 
m the scheme. 

VIII. Apprenticeship Scheme 

Regarding the implementation of the apprentice- 
ship scheme, it was noted that m almost all the 
States the targets had been achieved. It was agreed 
that special steps would be taken by the States 
where there were some shortfalls to reach the target 
of filling all the located seats. A suggestion was 
made that a provision should be made making it 
compulsory for the employers to absorb the trained 
apprentices in employment. It was agreed that 
in the first instance the matter might be discussed 
with the employers in the State Apex Bodies. 

IX. National permit scheme for road transport 

The two-day Chief Ministers’ Conference re- 
viewed the progress regarding implementation of 
the National Permit Scheme. Since the problem of 

Contd . on page 30 
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Unprecedented 
Advances in 
Agricultural Production 

Some of the most spectacular advances in 
agricultural production in the world have been wit- 
nessed in India in the last decade. 

The doubling of wheat production in the first 
half of this decade has no parellel anywhere. As 
against the average annual production of 1 1 million 
tonnes in the first half of the sixties, the wheat out- 
put reached the level of over 26 million tonnes in 
in 1971-72. 

The total foodgrains production which was 89.4 
million tonnes in 1964-65 reached the level of 108 
million tonnes by 1970-71 and is set to reach 114 
million tonnes in 1975-76. 

From a long-term point of view what is even 
more significant is that the degree of fluctuation 
between bad and good weather years has been 
brovght down substantially. For instance, during 
the Third Five Year Plan and the three Annual 
Plans periods ending with 1968-69; foodgrains pro- 
duction fluctuated between 72 and 94 million tonnes 
but in subsequent years, it ranged between 95 and 
108 million tonnes during the Fourth Plan period. 
The production fluctuation has been further brought 
down in the subsequent years with the result that 
even though the country faced unprecedented 
droughts between 1972-73 and 1974-75, the produc- 
tion did not go down below a little less than 100 
million tonnes. 

Indeed, a production potential has been built up 
which can help the country to meet all its needs of 
foodgrains from internal production in a year of 
normal weather as has been proved in 1975-76. 

Commercial Crops 

Equally spectacular have been the results 
achieved in crops other than foodgrains. 

From an importer of cotton, India has become 
a net exporter of cotton. The production of cotton 
rose from 4 million bales in 1965-56 to 6.69 million 
bales in 1974-75. 

Jute production grew from 4.5 million bales to 
6.56 million bales in 1973-74. 


The production of sugarcane in terms of gur, 
reached its highest level of 14.4 million tonnes in 
1973-74 and that record was maintained in 1974-75 
also. 

New Strategy 

These achievements have been made possible by 
the New Strategy adopted at the beginning of the 
decade. This strategy emphasised the increasing 
application of science and technology and included, 
among its key elements, the provision of better 
varieties of seeds, better soil and water management, 
multiple cropping, adequate supply of fertilisers, 
widespread plant protection measures and building 
up of an infrastructure for credit, marketing, training 
and research. All these, together with the skill, 
innovative spirit and hard work of the vast masses 
of Indian farmers, whose intimate involvement was 
an integral part of the new strategy, have put India 
on the firm road to self-sufficiency not only in food- 
grain but also in several other major crops. 

Contd. from page 29 

Octroi was related to the question of speeding up 
the movement of vehicles, the Conference agreed 
to the setting up of a Group consisting of the Chief 
Ministers of some States and the Central Ministers 
concerned to go into the matter and make recom- 
mendations for solving it from a broader point of 
view. 

X and XI. Essential commodities and books etc. 
for students 

The progress relating to the supply of essential 
commodities to students hostels and supply of books 
and stationery to students at reasonable rates was 
reviewed by the Conference this morning. It was 
revealed that during the last 8 months, 2775 college 
and university hostels serving 2,31,317 students 
hostelers have been benefited as a result of supply 
of essential commodities, particularly through the 
co-operative institutions. The average monthly 
saving of mess charges per student has been between 
Rs. 10 and Rs. 15 per mensem. There has been 
tangible reduction in price of text-books during this, 
period and the prices of students" notebooks and 
excercise-books have also registered reduction, * 
especially because of the supply of concessional 
paper. With the assistance of University Grants 
Commission, 899 Book Banks have been opened in 
colleges and universities during the period under 
review. 74587 Book Banks have since been opened 
in schools. 
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fafa atr aafr %a if atst atari g?at aar arat qt af 
ffa if f©aqraf aaar ant qfarat if at arat 1 1 ga 
art | fa fa at aarr a aar© %a if amraaTr qt 
fafam rrarfaai aara aq a aTar | air w at grfa 
qgaral g 1 amt qt a# -jjfa if ara: aiiaa marfa 
(ira) ©igar© aar ant ma fafam nrqaaTr gat | 
aafa vjfa a arm: afaaf qarfa aaT f©ar|aT© sftr 
argsra aarfa at argaa rttaa arfm wrqaarr ©at f 
air sraaT mam %a if aaTar qraa at afm aar ©aa 

« a 

if art aat agaTt | i aa: araamir mar ©aa a aat 
qt §r art aa araa aaia arar arawa 1 1 agt 
f © fgjgfafaa aafsra gsna fmg ag | fa?| aaaTar 
raana aTfaf aft aat aa ir araamr?: mr art ar aara 
argr arfgt i 

( ? ) ftaa fafe a ©arg art art %a at w-atfa 
^aif at? armf art t ag arai arar | fa aga t ar- 
qaaR aft ar art i ©t gg araggrr %a if aa ar a? 
aTa | fagj ga aragqrr faaa ala aa aar gt ala 
■aaar ta a aa a ait gt ©?| %a ir fart art faff 
% amr aar aa a qg afraTa faarar | fa far agaa 
■qfrfrafa qrar ala aat aaa | at? aga aaaT if ©ram 
gtar %a if aa aarar aa art | aa: wrqaarr a 
faaaa a at aa gg air aat art grqaarrt at aT at 
•marafta alafrat a aR ar tar aifga aaar ~-f 
a^arf ar %a if gt aar tar arfga arfa aaa ala %a ir 
af aaraal a acq^a ar aa i fa agea^f ara ar sara 
%a at fail % agar raar ara?aa 1 1 

( aaf ajg a gat ijfa qr agt wa at atat 
atari arat | %a at aart t ara -c-x faa aa %a at 
ifir gl faar atq ©if tar arfga air grqaam at fa 
aa ir qga aa sat ar alar taT arfga i ga trt't fa 
,rrrr rrrqaarr fa ala faaa arat air aaa *qr 
aaaala at f faal faarara arar afa gasr at ar a 
qrat al aq^ar arar a ala aarar fef a tar arfga i 
fat arr araaatr aaa ar ar am i afa aaaala 
saa al aaa a fair grfaarra | fafag faaT aata 
aara alt a f a %a if arar arfga i ag rjaff 'f fa qr 


aa avfl afaal air arfara aaTfa a ^rqaara al arr 
aTaar 1 1 faa ara aa al gaarr fqrr aarf ara air 
ffa aaaa aarar sna ax alarl feaaat aaar qftraf 
if at arar g, ar tar arfgt i ag ga amra air aga 
gqatal arrar | faat %a t j arqaair ar ft aaar 
aga ga aa faaaa faar ar aaar 1 1 

gt faara art ar riaTafaa alafeat a aa at 
agr aga ar a at air aqa ata aftat t gl am aaraT 
argt gt aaa fag far ag gsrra atfera glai fa a© 
faa a fag arqaant al afe al adlan ar' air %a t 
aga a i aa arqaarr gTa t aaaa aim gl ara at 
ga ara t a?iTgar aa a i fa fafa t aaa aar 
s aa at srfaa snawaar q|al i fail % $a ga grrr al 
%a a at gg ?irqaarff ai faaaa faar ar aaar | air 
agf fafl qaat ara ga t aarl art fagl a am 
aaar ar aaar | arfa agar ara aa ara fa-f f © ar- 
qaam at a? ar agf qral arc far aaaar aaar <fla 
aq arra ar tat g at %a a agt gg ara a qlat % 
ara aria, qral, aara air aag % fag a?t aaaf | 
qfrara faaaaT | fa aaa ga gt? a arra alt-alt 
aaalr q?t aaar | air aqfera aqa agf arm gl qrar 
gafag ga arqaarrf at agf at afa-ara ar ira a 
argr ar tar arfga arfa afa aaar faarsr %a a gr 
ara i 

( s ) rfqf al aaar aial at al atel all f fa if 
agf ata qraf aaaa rat arar | ga art | fa agf-agf 
aga aafa arqaarr aaar qral % *qr art rgt | 
gaa gafaa affaa ga am srta aarfaat air aara 
art | at ara at alal ^fa a agt qial aaa frar rgar 
|, qTat a *qr art rgt | air aa% faarifa qral if 
aaa rgt | aar aTat if afaa arat at ataa art rgt 
1 1 ggr ara at agf aaa a gra a faaraaT aaar fart 
atfaa fafa mm faaaa arar farfa afsa gfar | aa: 
gaf qfrfrafa a qraf at argr faaraa sftr far qirf ar 
ar ga faaT at a| arr ggna t g^g aa faar ar aagT 
1 1 araf at aagfer af aar aaar aaf mm araaaa 
qrar qt aifa if agt aar | air faara ar| gaarr %a 
if at qrat at argr faaraat ©faa a aasrt gf at gar 
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stt if nxqxsR srerx qtsfeff xt ssts xxxt Rifft i 
Rat xfex xtrt xsr srsts fsfsr qt srxitt fxxt 
sxjxrr rrrt fsxrx sras x?srs x rrx qR irst 

Rrfft | STT3T: tRT anXT I fx fXXR RTf ?r% XTSt <R 
XTS RTT frftqTTTX RTXXRRt SRT qfSTR TR RTTt 

f rft qt r srrxqR tr% ftssR % ftR xxRTf Rft xxt 
fx*§ r% *rt xxt xt RTTt f rfs qfsxt | qtx ter if 
mf xssr if xtsr s?sr r RxqxRRf ir sx ant sx qtx 
ir ftxrt sttt stat tssr qx sfx jsqTR q?TT 1 1 qx 
xt qfsx srxt rx if snrr ftt ir srr=T qt stxt .fx?tf qt 
start tssr sx sqrs qfXT | qtx fxt frftxTTX tort- 
RTXf 5 TTT XTST tt TXf XT qtst RfT SS SR % staft 
ftxrt if qrxt xt RTqft | aft xqar if xxt % xrr sst 
1 1 xrst xxx xr %x if xtm fRif xtr xt tstt qt 
qrxt xqfisfx % xrr sf qrsr arrxr | ft star % qqxT 
anrrs, sfe xsr rt fxxri xt srfxxr qqrs qfxr | 
qtx fR t ft TXar if qxft qn qnxr str qsxr I I qx: 
fir qtsx t qsrtx qfxfisfx if rxxxsr fxtsq qx 
sr tRT Rrfft i 

(v) xtr qt stxt if qfxx ttxxstx % XRR 
qRt sfe xft xtr ft XTxt xst R TxqxRTTt’ % xrr 
R fx t xfqf xsr qtff xt qt qrxqr if sstst fqrxr 1 1 
xrx: qtsr xqaftx qf anat 1 1 r rxqxsRt % itxi 
xtm tr xsxr qf q?q |f arRf | xxt qf§ qq xrx | 
ftxqrr xmx wr qft xqar qq qf xt 1 1 wftf xqxt 

tf sr=3^f qqqx XXTXt, xxtf qxff qffx ^Xlf sffX xfar 

qqrxf qrr xxxxqx arifar ^xqxanxf tf xxfr n qexf xr 
XM f xrxf qx rr rt xrffx i qff Xff qxx 55 staff % 
qqfx q?r xr qrxt q^R | aft fsxr ^xqxxrx % start t 
fqfsR ft 1 sfs r qx sRRf % xrxxx %x if XTXqSSTX 
XX 3JKT ft XT Rf XTXTXfXX sfkfSRt % 5 TXT XR q>X 

trr XTffx 1 fix irt fxxrif ^xx if w xrx xr sxtx 
xgxr xrf|ir ftr snx t q>cff fx^arf qxx xrt fftrxt 
qarrfir % ^xxxsrx 3R5t smx xtxxR xrgx xx fxf 
arrt 1 xxr qf t xxrxr arr xxx | fxr %x if qfsrf % ^q 

QXqXXRt XT XXX XT XtXT XXX X=f 3ftxfq qqtx 5 TXr 
XR XX RT XTffir XXf STXR xxxt if qt f XT ft XqRR 
^xx xtx xt XRTf % qx WXqxXTX XT fxxxw q^qfsrqt 

5Rr xx ^xr xrffx 1 q% star tt stsrf x srx qt xx 
xrxqxsixt qx sftxfj sxtx x fxxr fxxsx fxsT an 
qxxr | fxxr; xx xxx xxxx'tx xt sstx sfxx | qq: 
fxxt qt aftqfq % sxtx if xfs fstssf X xrx PTTfqx 
xx txr xr^ir 1 

( It.) HR xt Tftqt stsrf aiq XRt Xt xf ^fq t Xt 
arrxt I XS Xqt-Xqt fxXTX qTf 3ffxq q%ST X .XXX 

34 


xrstx xst qx?qftxx sixt ^rs %x q fxxrx | fxxj x% 

qfq if 3 R# SXTX Xft fXRrt I fTtt XT? qfXRTq fxXXXT 

| fx tx x srqx qrxt xt qftx xf qx xxrq ffxx tsrx 
XeqR ft XTX I aft star % SXR X STHX fX 5 f 1X | I 
qx: fX STX XT XSS ssr XRXT srffx fx arq qqt 
xrst Xt Xf qfq if Xfars qtx XTTXRX XT SStx XX, 
xir rs q=»®f gqnx qfq if Rif xx% qssr xx frxr 
fxxr s XTfx tx if f fxx XSTR % qfsrx XcXR fTX xt 
xxTxr x qsT ft 1 Rft qrxR x xqarx xt xrq ffxx 
XXX XXX tx q RXXXSR Xft fix RTfffSRTST Rf 
XXXX X qsix X STS sfe X qfcTX SfTST fxfXT I 

(%) qfx xt xxxxrqx x ftxr qt qfnx rxxxsr 
xcqfxr xt rx xrxx qrsr xrxr | sstfx #x % fxxt qR 
if ssrf x xrxx sf t qRt xft fxx xtxt fsxx qrxt % 
xtrt ss ant st% Rxqxsrff xt xxx qtx sr if 
Xffxxx fqqxt |, Sft XTXR I fx tx if Xff XX xt 
xft qfax rtxxsr xt r fqqrrt qsx | fsxx xrr 
%x x xxt xr if xxr qrxx Xft st»x qrfxt 1 sir qxrx 

RRT XXX n;x xt X fSRT# XfX XT XRX XSTX qt Xift 

qt I I fx?5 RTqxSR qt qqxt xts sfe % XRR 
qgx ?sr qt xxx xqstx xt sir | qtx xtst qrx xr 
q'qqr xtsr sxqR xxx xt ssr sir | 1 rtsxsr xxt % 

XTS STTSTt qt ftf RTTX, XXTX, XXt XXT XTTS % 
TTX XTcT | qtT XXT qt xxaftx SXT tt | I 

(vs) XR % %X if XXT RX qqXTXX %x if Rxqx- 
RR qt X SST t xxt TTf an xxxt I TX 3 Rt if aff f 
XR t SK XR ft qt XXT Tt aXxt | Rf t RX XXT % 
STS |XXt ^ Xt XXT RXRt RlffT faRif qfqx 

xxt qt sfe qt qxxT ft, qfesf trt ft afr qrx sr% 
RxqxsRt xt xxrx srfxr if srar qfRiR, xt xtt qtx 
xarfx ft xsr qtsff if six its r? fsxrar xt srxxr xts 
ft xrfx Rxxxsrx % xts xtr, anftx x xrsr sfe qtx 
RXTX XTfR qrfs xxt qf^sst x jjxtstt xx xx 1 %?sts 
rtst qgxxrx qx sttt fe?x t f^xr jr xtst xsr | 
qtx tTX xstx STXT qtx TRXRtT fx?xt % gxisir fRXT 
Rxqxsrx fxssx % qfxx XXR XTR qt xl I I qx: IX 
3 XTT xt Xf eSXR STXt XT qt fxXR XTfSt Xt RRTS t 
SSTR 1 st Rrfft I XXT RX XT RXXXSTX feSRS XX 

sfx xxrs qsxT 1 1 arff xtrx xtxsx RxqxsTX xt 
xxRT | fxT qt %xt xx sir if xxt x qisr xsr | fx 

IX STX XT SfX fS XX fRRRor ftXT | SX RXTT |X-XT» 
XX %X t XXT TRTt X STXqTX qqt qrq Sf X XX ft 
arrt I qx: fRXf Xt TfRX RR qTRSSqiXTfXR qRTT RX 
qqxrt qx ssr Rr Rrfft 1 

(q) RTS % TXT if RfX-XT SRqXRR XTRt qt’ 
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nasjR ariinfsrar taft n-wnnn sman 
tTsf snfta; foafem 

??5«TT^ f%5 Sestet Srtaf^ 

sran ta, nraaftn fft wnaR armR, nf fanaff 


fnfw Waff an 5TR ifnT% fRaff aft STp STRftn Wf 
% 1 1 waff aff fnftar w Jr art srana % RJfi nr 
nrwT 1 1 nar qraraff % effsfr aft anqn Jr fnarcw tar if 
fe?ar %nT zrT iar fnsrn aft fwfnar naf aff wraf t ainr 
int 3rfirfeB afH¥ waff aft nam-nam aranaf if ntnr 
nt nf*nfarar,| i fsrt fn nfinfw tart an nnr %ar f i 
n^t 7 T p- iafr srana aft fnfw %?Fr an W t 
Wlm amt I arfmfw taft if, f 0 STWltf aff 0T?W, 

WTf nf ftR qRaff t STa%a> t WTTW if wfq afft 
nfe aft ftart |, qaR far naqren smm ns nranr 1 1 

nfsrar naqren srnarT mart nrn aft waff aft Rrftrsff 

% feWT an %?T t 5afp 3iW >R JTfaW STOR qfT 

1 1 w Sarf if nff qa*qnmar ?arpt waff aft taft flafr 
|, 51% mart waff % mm % farnr 1 1 w amfe % to 
R aft Rfarnf % ftann % nftnfw tart % tta nt nfear 
warn srr fart 1 1 <?arpt waff (%wr wfq; nfnn 
% wit 3TT% anart ) an ar wan par aa-ea ararcaf if naif 
mr% Raff % arfanfnar war t ^q if rttr an arararr 1 1 
sttr nw, amar, naan to m§a sarfe an rp- war % 
rt if ft wrt man | 1 in waff if wra ar wit aft 
fat arw ll-R w aatt anaf 1 1 snafena: warn if 
m waff aft afe w nfar ar fit % wan aranaf t afar 
% waa if ra aqaarn w mt 1 1 % wqaara war t 
qfnar nan ga nnf srrf? % fanr afnn w% | affa nrarar 
^f nfe na srfarwr nnm siar% 1 1 % n wr% % snara if 
w 3 rRt if nnra if% nraff war w ^nRT arg r 3ffa 
aianaRTaf 3 % arnanr nf |a wan | aaraf srra safsrnr 
wnw % nf ar^Ra; |fan 1 1 

5arf %f waff tf arfinfsrar ararar % if wt% ^ 
srfarfan; arm nf nf | ft> m waff ^ff arff % infr an% 
*Raff rst % nrarRan ar nnarn afw w% 1 1 ar? 
W3R -igm war % qfnn if ar^rw |fafr 1 1 nrarraan ar 
warn afw wn af nfnr war-nrarar na fnta waff 1 1 
anmanaRr arfwfw war w qfnn war nff fw 
n% qfnnr aranf ar |f rrnar fr arrarr 1 1 an q-fafasrfanff if 
w aar^nf waff af nfnn watfaar an nTnanaarT nraff 


waff if arfmPsrar war % if wrt man |, arfarfaafi 
waa/ran an strrwt |'t narnf | 1 wnf % nfe =w^r 
an ?fe if a®% |tt fwnfarfw waff % f%«m arfstar 
nanran gn srnr % farq sraanfnar fw w arw | 1 

?R wtrt nraRff ^f 5Rfnf naaiR : 

nrnfn arw ar |f nr sff % nfnf % arm wr % 
nfaff an fnarrw iar fn«m an fef aw aft% aff fnfn 
smfarar aft 1 1 ananf %, fwir nn nr nt sfta w % 
nNf ar arnm faaran n ffar ngg |, iar fnfsr aff 3rfnar 
nTaan^n n ftrar aran 1 afaff % warn fwan n %ar if 
I© aarnf aa qfaf aff arw amn arnr j© anrnf qa nfar 
|f w fr waff 1 1 

srgrnRT % qfamnf % qnr namr | far %f nr aff 
3fta arnT qsrr-ara WTaf if rtt% % far aaana amT srrn 
n sranar af spr war aff gaRr n anan nfe |f marf 1 1 
^ar fn«m w g<sa> ^nf %, ngf gfn n mrf aff rrgaa 
arnanT fTaff |. faana ar^ea 1 1 w aff war an am qrnf 
aff srRanararr 3ffa laraff wf ^rar gfn aff n^ af arargf % 
nnf anar tot laraff ga> snaw fnnn nnmT | 1 

f © arm if naan nfa ma % tan n wr ®rr nt % 
nfnf aft few w nf% aff nnT 1 1 war nfarfanar mR 
sfta w^a an fesm nf f 0 Rnf % smfarar 1 1 % w 
arm-arm ff wrf nrnf 1 1 q^ir fesm t an m w aff 
qarn qa ana famr man | 1 |ara fn«m if wa a% fanf 
% nf-afn nrf nnaiR §a nra n w % arc fam man 
1 1 sfta ara^a sr%aff ft tar % a| Raff 1 1 5T% % farg 
wrf ni w ara^a % qW aff nfe qa srfararar nmn 
nraraff 1 1 nrw: aft qrarar tf wf nana an srma nraraff 
1 1 naan, ma m nmar t afaraa wt% qa v-i 
fanw nfar |aaa 3rfirfaaar sarf n wnw sitr famr nr 
arararr 1 1 naan aff ntnf srfa nfat nsn nTaff Rfanff 
tar fwm fartfw tT%na n na^a aff nt wrar nr 
arwr 1 1 

fctH|nt nmaat if ?Rfnt q;waf : 

^afqr ntarn t sra’tf aff armmrar: wraf t ^ 5a 
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ft |tr 77 afar 55 ttctt 1 1 55 rF *375 33 ? 3 T % 753 afe 

ft% % 75 r <3 37 ar 33 ft ^ 75357 ft 37«ft ft 753I7T 
% fta % 3757355375 Tarf 75 375ft 1 1 13% arfafka 
F 33 sfk 37 ft q’srr-cr^ wrft if 73^355375 arfa*? 
335533 3fk srnr % ftrq 37T3T ar 37535 1 1 

77 ! 7kr3 if 93 ft ir aar n«rr 3557 ft aarar ar 
37535 1 1 firaift 335 aai3 ft 7355357 3?357f if alar 
ttst | i ai Faaa Fafaa 35 k afirfaa ftft ttt if srfer 
357533 ftrr 1 1 

3T3ft 3533TT if 57^3% : 

a?753 ft 35*577335 af-aa % aft% ir 5R| j£ 
ft |ft 77 75357 % if ftaT arar 1 1 srnfi^ \o-\sx ftft 
375 353 a ft 7 F 5 afa ft 353 afa- % ftft 1 1 ft* gaa 
97 ir gftrt if ft as% | ak 35953 afa ft 353 f%35aft 
| I f7335 7F7753?397 ft 35357% % 73R Tift 7353 if 

9773357 aa% 3ft 1 1 ia ? 3 T 7 % 77 aa, 33 tt ftfaar 
ft rrjf r ^tcTtt 3757355335 aarf ar fl 3 ?a% 1 1 ^ft 7537 
ft 3 rftrft?r 35535335353 35753 ft fft ft 7 % 33 r aaff aar 
qrft ir ft faa ara% 1 1 ftftr 13ft 535 ar ft arfafka 

ft35375735 3357% % f®f 35r3 ft 35T3333T3T ftft | I 
7537 77 ftft % 735%7 77 ftft 3?735 | I 35757 77 
ft35W3I735 5313 STT3T: |351 % ft 7ft% 3T3 % ft fefftt 
39 ft aTft | i fafaa 7^7 %X-^X ftft 7 3-35357 33 R 

ft aift 1 1 aft 13 33557 35753 ft awa 77 faar fqftf 
7f33?3 aara 35 % x-%. F 3353 afa |357 371 * ft 373 
sn*3 ft ara% 1 1 

%?* Sr 5333 % ararar : 

377! 757377 ir 3 ?% ft faa 3533 ft 35777% qft 
%7ftftifftirr armfi 13 333 aiwr 353 ftir % 
35 Ra 1337 sff <«r 33 T 3Rft33r arfe 3 grr ft 33 nft 
& ftft 1 1 ftrair 3737 ft-ft?r 7 ftir (sftrr-^f) 37? 
q>3Tft % ft3 qrr sr^T wrft <rf r Ti^r 1 1 3T*3-3f % 

Tftft f 3T33>7 if 3fe ft% 77: 7ft ft 3fe cTft % ^ 
ft soft 1 1 773 3T3fsr if 77 :^ 3rft 3317 37 ft 

W ft 13 * TTM if ft 7?3Rf % 3737 if srfirfeT) 33IT37 
% f37 37T3T srr 37T3T | I 37 ft 77T3 % fftr srftfTrR 

3T3 ft ftrf 3TT3737r3r 7ft ftft | I 3K3T7 flfq 377*17 

3?3T7 7* 7ft if 37 ft 37T7 7T X-X F7333 af3 |777 
f 7 ft 73r3R 3r c 3 ft 7f I 

3T773T if ftf 3T7 3lft 7ft ft 7T73 3 ftf ft ?3- 
ftf 3^ 37T, 3^7 3T 3£T ft 37)33T^37r 77r3T 3T 
37?3r | I 3ft % 3ft^ ^ ^3 3T733T % 7777 7ft ft 7 fe 
3f3 ft 7 T 3 ftft | 3k 17 375R t 3r7-3r3 377 3 rft 


7T33 333 7fl3 ft “ift | I 7ft ft 73 7I77r 3?7 

33T Tift ?7 7717! ft ft 3T3537r3T jft 7>73 | I < 717 - 
7373 ft Tftf 3Tft ^fftr! if ftrft 3 ft |j37 

3f3fT7: qrr^ftRT 37T 7T333 ft3T I I 73"! f% ^7 3>ff 
qr37T ft 7rr?q3T7 ft 3f*7T 3T373^3r ftTft I 1 

37|3f 7 33T|3! 7537 : 

3533 37f*ft 3*17 ft ftft 3T3: 3 7| J7 

ft fft 37 73Rf if ft f 7T3t | I 3T<rft37T 7> ft7 3^ 
37 Wft *fe ¥3 3 3*3 ¥7 if ft3! | I 7nir3T 

3r <37r3 3|3 3f?r fkr 1 1 3 Tit ft ttstt! % 353 if 

f 7 , 37 3 T 7 Tf 33 T ft ft*P 7 T 3 R 7 > 3 T 3717 ft 3537 77 
f 37 T 7 f 377 33 T 3 3 T 7 XA f 3337 *f 3 |737 Tftffti; 
77 f 7 3 c 7 T 77 37 T 3 7 J 7 377 rr | ! 3737 r 7537 ft-ak 

3 lft % 777 R 33 T 7 ft 3 rft | I 
757T 3T7! 7I77T 37f7T TBTT^ : 

%7 ft 7537 73-^TTf % 3ft7 if 77lf 753"! | I 

753Tft ir 73T7T 77 3?37 5S-J J3 33T ftft 3 ftft 77 
33T7 % f£ ^ J3 797 7735 | I %% % 3Rf*37T 

f Fs ft^: ftir % 73 rt 33r ftft % 3*37 7r rtt? 755 ft 

333 37> 9I7f 3f 7 7131 | I %% ft 7537 77ft 333 
ft 3T ¥3R7 % 3f7 % 3357 3 37 ft 3-? o 75357 ftf 
77 3753f | | 37 %°AX fift! 3 7¥757 33R ft 7r3f | I 
37 TiRi’ % 3T3 13 9T7f 73r3 75f l?ft 3T 3377? 77T7 
% fTt* ft 33>7 f735 77 3731 | I 3 ftft 7537 3T3: 

355 3ft% if 33R ft 753^ | I 13 f3f«57 %3T if %% ft 
35f73 913 kr 3f3 353737 | 3Tf7 f3p33 7537T if 
3573 if 7f35733T 3 ft 3% I 

7?qT3¥ ^37T 5T«TT ?nf«R5 % 

rjqgk f3377 ir 31 77®3 ft 773r I f7 97t75 3k7 
if 3f3 ft 7537"! (3375, 73R, 3717, 37'ft, 77T3, 
F37 331 %75) if 33, 33 3T 7^335 ft 375735 $375 

3753T 77 3735 | sfk Y-%. f335T3 Srf3 |337 3f3f735 

3717 3c7537 333 7577 ft 35F37? 377 77 f33T 7353 

3T7 77 c 3 F735 77 37535 | 1 13 371 ' 0 °-* J 0 7 F 3 |757 
3f3f775 353 3F3 ft 37ift | I 75737t-3T : 3 3 3R 

3 ft if ^'7 3353 77 ft 7333 53 ft ft 3f3f775 353 

3 F 73 ft 7r 375ft | I 

F3f33 3k 3firf93 3!3f ft sM if 31% 35ft 7537 
33r 371%! 7537 ft 777357 753r75 if 37T% 3 'j. 00-%000 
37 ft 3F3F775 353 31*3 ft 375ft | 1 

7373 % ft33 if ftf 3ft 3ft ft 7^7 3 7ft ^ 
ft 371% (=735, 337 7 357) 3373T 7?rft 75333 ft3T 

Vo qT 
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c\ ^ 

grgg fqgg gqx?q 

sft^TfcT^ 

fgqfg qgrftjrg %?g, f ft- gfrf#trrqq, 
qTgqq (*ro go) 

qnr tfwfipTT if gqqqf qT f#%g gf?g 1 1 gqqgr 
trq smqrf^ qgq 1 1 ?g% ggijqf vFggrq % iqqf 
gqgffggr fgg ar%f^r gsgf qT ggf 1 1 gq qf grar 
ggqqf if qggq vv ir *o gfggg gq qrf WT3f | i 
ggqqf % g?r qr ggq ^kriq gfqg ggrg, gggqfg #f 
ggR qqg, grgg fgqfq gifg if ffgr 1 1 gg grr arggr 
qkg ggqqf % <?!% ?qTfg<q g# qffeq |fg 1 1 fgg 
#kfg gqr it, #r, sffT #f = qfq#T % fggrfgg gf qr# 
qr#r 1 1 #q fgqrq# % gre cr^nr gig qqf I ii i 
gsprrgR it# qrg qf ggg s?ggiq gfgr 1 1 qqf if vs % 
g srfgqg qggq \x srfggg qr?gRg gag XR srfgsrg 
#kTg gf qr# gr# 1 1 qrgq r gf gfr staff | 

#sq it# qf#r#f g"f qnrgg g*fqq ggR qqg | fqg 
qpm gf# s;#g wt% 1 1 gqgqr g qkfr % ^ if ?v 
qfgsjg sfrffg ark ?.vs afggg gfkrgg iter | i 

qgqq# "RT qwT PTR sTTqfq qgSTT sncTT | I ?^#f 

sraif®? % qggg Rrgr qf##qq fkqg agg ##t if gsrr i 
fqRT % gqq#f 3T|it STM #91# if 'STRcT. #fg, WET, 
qfirgqf srtRm, grfqfkgr, ggff aritfqgT srrf# 1 1 

gqqqf gf %cft qT £gqq gRgq# ir qggg { K- v 

fgfqgq qgg I I 3TR #5TT gf STRSTT STqqr #9T #qqq# 
gf ggRR if snmf I I ggR if jq < qftf IJ^FR Vjfq 
if ggqqf g# %#f # 3rr#t 1 1 fsr^ir srftre# ^nnirr H.° 
tm jfur'Rft "fsr ft#t 1 1 wrct # 3tt^«rt 
?.^ c; ^Rff «|fir if istrV %aV 5rr#f | i fisrag 
?Y.3 WIST 5-T I3T3T 5TTR ft#f | I |JTR #5T if sffprr 
iJtRT ^r ?#t % ^TRI I f^TT# pif #fiTlfK#T % 

ft5R«TR ?T fRT, iRl?#fT 3ff T R #T#T #f #Rli 
^-RT srk mz snf# =RT ^fR5T WITT n SIR I PRcT 
’ cTRt^ff ir %#V RTR ^3T#T isn HWI#Y I 1 E^R #T 
XH% fH# sriiciTufRr 1 1 

liTRWTf ftfft 

3fr#fGiT stVr Hwtatwr ^fe##f % vs;. 0 3fR ctr 
i p.o" ?f?RT srsmr if sn# ^rrir ##t if hrwt #V t#r 


3fT#t | ‘ =o # ^ iSfRf % finr 

ffift | rti 'imr, =[®r, qr#f stjtr ?[f 
1 1 RRfr #R5: a«rr sr^ f'Rnw ?r#f fn|f qR?r 
% fp# 3??®f #T?fr 1 1 jfirtB#t srfirf^cr it# f#f#cr #r#f 
^■#T if iRTt 3TT#f I I 3Tf?rf#-3 3RT if %#f liVt^ if 

| ?TS?T ffrfRff if T#T #f*R liqgtH |T5TI | I 

#RfTfr 

#f^rf % q-f% %?r ^ft #t 5R ipif g-^rr giCT ; ^ht?r 

firfT grfr^ #k wT'<rfr ^r %# 1 1 

!» i ?5 n afg #m #f i§rg #t# g q-fir 
tg if 3R®i gxf fggr #g | i srfgf#-g % 
firiT gR>g g^gg if 3 o ftgf gggg, ^ o fqgf wqfrqg 
ggT ■Ro fggf gfgnr gfg |qsnc ^?i g^ g*R fgfgg % 
fgg q#r g\gg g Vo fqrgt gggg, =;o fgrgfr gqrq qrr^g 
g«TT vo feff #Rrg gfg fMzx qff gx g #t% % ggg #gi 
’gTfiq i ggqgff gT g'T %g g fefiggR gqiig 
fgfr if ftgT #g | gggT #fg ir ^ irrgfgtgr #t% gTg% 

i rfra gfgg if gg g ggrf ggr qrff-gff <r gg?g 
ggr fggTgg g^ sfk g#t # ggggf % gr# g®p gg ggg 
#tgif % fire: ftgT | i #fgif % q?% %g if q?gg 

qq ggfg if ggg grir qffr % ggi% % fgg ? o qfggg 
gfo qgo gfo, qr Vo f%gfr qfg |qgg qf gr if fegqR 
qR | l 

sftwrf ?rqtqT 

#fg q q|% sj^ ?g?g gfgf qT qgrw qgg 1 1 s.g 
#t#T qf irgigfg gto qgo (v 'offg gfg 'j.o f#pfi #rq) 
gggT #fg #k fqgs CB gfgqg qr qgq: 3: r < % argqrg 
t fggra 1 1 isir #fgf qr ggtg if qT# qr# gT% q#ff 
ggr #fg gcq?g gf#T ir TfqqTg |t#> | #fq sffqur srst 
^rt I i #fq qr grgr urp fqgf qfg |qsq qwg 
1 1 qfgfgg §t#t if qgr#t qf ?;fr b o gfrgrgq sfk qM 
qr gff ?x ggfgtsq gqg | i firfgg af#f % fgir gf gfr 

% Vo gfrgtsr gqgg; ffgf | i qgT#f ark qfaT qf 
gff ggqgf qf fqf#i % qggR ggrf ark gsrf qr 
gqg# | i qir fs fq?# qq# gr% (?gfqg) ffgf | ig% 
fq# s. iq qkff qf g«rr #? qfg qgrxf q# gfr qqg 1 1 
3^gTg (#q ) fqgqf % fq^ ^ #q qfsif qf g^T \ qfg 
qgR# qf gfr gq# 1 1 gqftq; qgTfr qf gfqgrggR 
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V3 pre great aret ftat fa (reft) fnarrret | 
sfk fra ft arearfaar aftaf r fntra 1 1 reftnt a 
ata ft 3 aM pr a ptr aft traa i atafe % are qa? 
l?an rear are | arff fra fngr fr^wi 

^ q«r tSTet fesm 

nnarfr qa? apa arer area nraa 1 1 ft aa area 
aa? Jr refna aft mat | eft arret am itar 1 1 nsn ga 
nraftn area if afafea aff if aare nnw 3fk arera 
a?r area an? arret atrn nrer srrsrr 1 1 nnarff % are 
wrr trnr fk antt ar?zr arre graft ft ire if reran 
p ir vo afaara aa? at afe re# mat 1 1 ?nfi refen 
at rent 1 1 sfk a?at-a?at arera sf#t refe f 
smrtaaf RTST % re? if nnraT rear 1 1 

Prof #?: gf if 

arret smar great retr gran art % = of fan ark 
VRf fea aaar #a if nra at rear % agaR nRta; 
ana % pir aaar 5m a fr nr cfhr art arasaarargaR 
5 fif a?tf nra at faarrer tar nrfin i ntfr ir rear are 
ft are ft art itat 1 1 pa pa at are % ana arena 
% afe at fngt at qfef ^TO^fl ^ 1 1 ia JT^R 
firft area % araref % fra ft ret Rioft if gftafaa ft 
reati eT«nr fhfr f ?ren r ire an ret 1 1 arfrerf afea? 
an? are aaar faarf an % farea an ana a?tat 1 1 ara 
it are if nnfara at fear at anrfer r arek faarret 
f I feaf # art % foil!, snasaa? nrre if ftgt SRH ^>Rcf1r 
1 1 are % ff ar qt% ft am ^ wrwff r 
otot ^at | afk ia¥t fkgt %• f rit armsa^ ftar 1 1 
w ^t ?frft ais ft% % xo t fh % are at hhf 
% apK ^RteR faff % a|% ar ax fr ft at 1 1 xraa 
aaxt are aTfeff % fir|t ft ftsft ft ff <re asr ?a | i 
fnrefr ft ftRr ftf ft it jfrt arxf ft arx fafr 
asrer snawsp itar 1 1 froft if Prfr aarir a arer f 
aaaa Ro srffraa ft srfe frft | safr <ft% ft afta 
aar 'rjara if aaa aaar | fk f aarat star aft 

#3 IRp I 


arffff grer ft afa arar | ara: ffarf axf aaa w 
5R3R % ^xaaarff ft ai% fr ffanxRx arfx ff hr 
arfif a«TT aix araar arena srer frearf axf ana ikr 
^ aret areft ft anx aif r %a % qrer RnaaRf 
ft ft^% % ffq snft irerff r af sr are far arfia 
arPp area ftff sirr nreft % ara ^rxaaaR ft fra f 
afaf % xka stt af i 


( s.) %a if faar aft ftsre araar arrftR ft are 
arera f ia ara | % axaaaix f fta %a if apart 
anff afe area | fk a^ra f ara aaart aaar if, irfa 
afara | : |atr iTfa ai ft ftat | fa? faar 3j=sft g-aat 
aft 3ara %a f araf % aaaft pi aaatfaar %a f a|f 
ai c a it aral ara: ta if ^are ft aaarf«a a?Tf sfk af 
aftra? aaatft aara f faa ai snaaaar itaT | ff ^a 
a=3®t aant aft rare %a if ara arfar ftat aaar 
axat?a are srt ira f ataaartf f apam ita aft f aa 
a t| i ia a?are r afararr f gar sfk aaa? area aa 
srfta area % ai arar aar | fa? ara % %a if ^taaare 
aa sna | #a aft ia are aft araaatt ft ar t|t | 
far?a ai are f fa? aaa afe at saan af a i*t a^sr 
aftara faaar 1 1 iak faana art aprjar ft p fk 
area r rera a tare aa aarera fre a aft aaia ft 
ftat afta ft art pare ref it are it rear I afk 
faft aaT artar 1 1 aa: avatar f p ftt sftaa aitr 
aaa afe af f® I? aa? artaaakt a?t fa f faaaa % 
fat? rein a?tar arfif i gtaaare a?t aaftafa a aata 
fr tra f fan fa a aff a?tat arfia i 

( \ o ) are fT area arrkr % are fa ft prf art 
aft arfif aafa? afaafn attaaart %a if sraar par a 
aar af fit sr sna?t aar atn aaar afta if an 
are i faif are^ ana aV aa p ntaaaTt f qtat ft 
aaa?t ap nan a?t% fare aiaff mtaaartf aft prf 
a?tat arf|f i ia | fa? rataaaref f faaT5T % are- 
ara %a ir irfaa?t aftft a?r ft faarer it arar | c-a 
a?n a?f tre f afn a?t am af arar 1 1 iret at ftaa 
wtnaareT a?t fa?fa arar a?t^aT arfif sfk ata far 
aft sreaaare tfia traar arfif i fast frerfa ir farf 
a?tt ana anft f ant s’taaart a?t faa?ra are ariiir 
srrear pr %a ^ artaaart fak %a f aaff f are fa 
are air ara | sfk ratnaare ft afe tat a itat 1 1 sra: 
ia aa?rt ratnaaitt ft tka a?r ata earn hr arfit i 

fea % fear a atn ast it pt | ai are w af n 
ft art aaai 1 1 fear if atn an asar ap k p?rn 
far 1 1 aarre if ft garret ga?re at a?if tar aa?ar | 
ai arena par 1 1 fa fr, fear aft srerffa a ft treren 
a?r am taT | ai fta reai 1 1 

— i-A 
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{%q to ^ %) 


T^q tH%5T (rfTf?T^r nT?) f . qt. 3 - Y £ X 

=-q*rqRT (3TFST 2% ST) f. RT. -Y 

e-^fqqmr, q^riq, R*^-qRqK qq ^#rar 1 qqqRsr q%qs?rq 

V. qqR qrq ?o-JTS2T qq qfwq ^fTT q%3T *T RRT qq f- qT. qqTR^r %%^¥FT 


*#fc#f qft ^snrf crm T>nf : 

WRJ^ % ? O-^ fqq % qp? SRI^rsp Ttsrf ^T ^RTf 

qrq qqt qrf|tT Pra% qfesff *r qTrsff q qhrr qq qqt qo- 
qx %o qto q^; stt^t i 

^T^frr^TT qft Tt^^rm z 

q'terr f % qprqq for qre qRqr qrfgq j cft& 

^RT ff cSqt fqqif ^RSTT STi'STSiRi fTcTT | I fqq qWf 

# qfqR ST^T T^cfT | I 

fspenf : 

2T5rfir STf^^TcT q qt ^qSTg^V % 3R^T TTRR 

flRT ^TTcfV | PfR *ft fqfqq qSTTaff t *qif qf ^Rf^f ^T 
^rt srfsRT fqqrcfr | i qqY % qlqq q 3 -v fqqRqf sffc 
RT^R *f Y-X fe^Rjff €r 3TTqRR7qT fftcfV | ! qf$fV fqqr# 

qtsnf % 3 o fer srre r«tt §rq ftrqrf srTqsqqRFjqrq 
W qqg ^rtV ^rfgq fer ^ fqqRrq qqq qqr qrqr qq^r 
qqq %cr *r qqpq R^fr q| i ^q qrq qq sqrq 
r^trt far qsr ^qr q*Pr qqq fqqrf qfr q?t 

qr^ 3RqqT tfWf % f*Rq qq qq qfcTT | l ^qfai q R 
q*fe qqqft qqq qqr qqf q fr cTt srTqqqqrqTfqrc Fqqrf 
qrq %qt ^Tf|q i 

ftqft : 

^qsrgsfr % ^ qnr frqr | str: qteff % fqq^r qq 
qq ^cTT I I 3TcT: sftsnf % Yo-YX fer ^R 'RT fspRTsr 
% qV^ff q^ fagfr ^rf^q, f^r?r& Pr^ 

qrT ?r^r t|*tt i 

«pWF ^ *d^«TT^ : 

sfiR Jf ^Pnff % % q§rr % fcrq 

qx tarr« srf& t^q ^fV ^c ¥r I^T^ftq ( ^ qf^cr) 
•^tsnf % ^?rr =qrf|q i fsrqr %?rqrf <rt 

tnqftpT3T>^-?oo 2TT 3TRtfsrq>T R sRTST: RK<> 

► x°o Pr^® cT^tt t Pr^q; ttPt |qRq # ^rq % 

fef^R qRJTT i 

?TTT qgJSTf ^T : 

^ qqr ^q qft Pr^Tcft | 

^ q|Hf % qsq Jf ^r^T ?t qf ?tt | i q^ ^rtt 


r | fqr w<gw fwqf qr s??q ^Tri qn 

qqq q*f ^q % nfr qrq qrcF i ^q^rq^r qqr qq^f^cf <rrt 

| br: Rf qqrrft wqq R qqra 

qpsqr frqr =qiff q i fq^rrqr % %af q^: ^rqrq q^ gq:srg^ 

qq q^q^r q qqr | fqr w qr qmq q r# mvr 

q^q ^tqt | i 5 q% fqqqtq Rff qmt q^qqr q qqt^r 
q?sqr qrf qrqr | i fqqq qqqqq qrrq q^T frcri | i 3R: 
gq^rqCr qft %r q ftrq srrdT R qiqsrrqr ^?qqr 
Rrf|q — 

? . sftsnf qn qqq sq qq^ fqsrffter f^qr Rq 
Pmq PsR% qvr srq^qr q qrq qq srftrqr q fr i 

q. qfqfq=qqf 3pq qpff qrr q§TT % fqq q| ar^cT 
snqsqqr | fqr %qq =q^ |q qqrqqf qq f^qqq qr qpft- 

fqqtq-? ooq q^qVfqqR qq ft qq>q qrq i fqqR% 

qqq fqqft qt ^RRTqr qr TTRISI^ RT q>T srqpr q 
^q i qqTfqRTqq qT q?ftq qqrq qrqq qq qqrqq q 
q^Tqqr qrqq qm qfre qq q# 1 1 

ftqf % ftqr 

gq^rg^ qq qqrsr, qfq sftq ^qqr qPr ^t . qq^tq 
frqr | i ^Rcf fq?qqf sfk rt % ^q^rfqq qPr qq>r 
^ Rqr qiffq i qq% qrq qq> %q Jf ^rqRTTq 
q qqr^q qq qrqq q %qr qrf^q; i %q q qq Prqqqr 
qq qgfqo qqssr ^rqi RTf^q I q'tqT qWf qq qqq-qqq 
qq fqqrrq qR qqr %qr qrf|q i 

qfeqf % : 

qr^wr % qqR %cff q q«ft qfq ^qqnq qg^r 
qsp^ | i ^rt pqfq ^ qferqf % q^Tq % ^qrq q^qqT 
srcq-q snqqqqr | qqqr qqw q qrft q^qV stt qrqr 1 1 

TOlf ?rf Tf : 

qq Wt % qt=q qq qRr qmr qf ^qq qt q 72 qf 
3TiRpq q>q qr%q i qq^ qq qqq qtsqf fqfq, 
^qrq sqfq qq fqqq q^qqr 1 1 qqff qp Rqq % sm? nq 
^r sr^’St qqg ^t %qi qrf^ sfrq srq% qTq % qta: 
qrq qrq sr^rq srr qq% | i ^r% qrq qpff qft qq 
q ^qqT q^r fqr qqt l © qfqw % srfeq? 
q i 
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: 


5f qqq qfqq, fqr?q sfk ?qTq qq fqqq 
q^qf 1 1 q?rrfqqr fqfgqf % %qf qrqq qx fqfqq prm 
ir srfqqq 'Ro faqqq qfq |qqr qqf sfk qrqq if sfk 
rrffq; if ? <>-n fqqqq af% |qqq q?f qqq anqtqlr ir ftq 
qqrqf 1 1 srfqfqq iqrqrf if qrnrr^r qq ir qqf ^fq qq 
V? ° fqqqq qfq |qsq qqr qqq fqq qqqff | i 

(?rq- qss ^ ir) 

1 1 q3fqq qqqr fpr qq qfr %erf % qqqq H 00 -!" 00 
q° qq? qff srfqfqq; 3rrq srw fT qqrqf 1 1 

%% qff qrqq q 3'q 3 ffc qrc qqqq m §qqf qf 
qfiqfqq %eff qqq q qqqq £ o ° o -« 0 0 o qo qq> qq srfq- 
fefi 35 qr*r srqq f%qr qr qqqr 1 1 

qfqferq tqf % qqqqq qqr snfqqr q|f aff % fqqim 
% sr?qsr | ft? qfiqfqq %qrf qiqqq if trq> qiqqq 
qqirq | sffq ^r qq^cTT 3#^ fferf^ar q arfqfqq £qf if 
arqqm qr qqrqr 1 1 

fqq qqpf qrqqf qq qfiqfsrq irdf if qqq fqqr qqT 
| qqqff q^rq qrfqqr qf% qf an q|f 1 1 



qrfaqf 

& 

gqr twqf, qi^q vv, qf. ^q. ?^, ^q 


qriq 3^ ? 

TT 

^qr qq^jqf, pr ?f <qqqf ; yx. iTq. % 



fqfqq 

qf. ru, qnq m 

srftf^Tcf 

sflr RV, qf 


qq 5.-H, qrwq jqr v, qf^q 

TT5^C 

sr^q ?^, $ qf. 

aiTf^ 

jqr qqqf, qrqqr, ggsr, sr^q R'< 


fq?rr ^f qqpr qff qff qqfqqr |, q|f qqqq feqr 
jan- qq |, qfq, qq qqr 3^ £ff qiqf |, gqsff q?f tff 
3^ 1 1 fq?rr $ qq£q if qqj |, qqq ^qf |, srfq (q^f) 
TTqT3if % #q gqqqfq | (qq^q) fqsrT-fqffq qgcq ^ 
$ 1 11 11 

~^fq 

qf qqqq qffq | fqr qq m qqqf % fqqr qqf qgsxr 
fqq^f qq fferf qfr |, qgf sqq^rq (qf) I, qff 5rar 
qft q^lr qrwf |, arqqiq ir qfq fr fr qrqr | nv«u 

qq 3# qqqr |sq qrsfq; qq qkq qiq qf , qq 
qfqq qq^q qTqq qe |> qiq, qq | qrf?q ^q ! 3q 
qfq gqr ?! qrqqr srm qqqrq qqq qrqr 1 

qq qiq qqq fr 3# qrfi qfq q fq # qq fq qr?q 
q^wf q qfT-sfft qr qiqr 1 

qq irt qfq ffq |qq qfq^r % qqrq 3# trqr ^tq q 
q?q % qq stt wfq gq q^f fqqr qqrdf fqnrr 
qRqr 1 

qq qrqqr f?q if 3# sjtqr ? q>?: qqqt srq 
q 3^ q?qr % qq gq | qfqq ! | fqi: qrqq ! ! qqrir 
q^T ^q q qqrfqq fl qsqr 1 

— q^2^T«T Z qlq 

jqri feqr q^f q|qr 1 q^ % 3^ qr fqgr 
q^qr 1 1 qq snqq qff |q 35 qfq q q^f qrqq, q1%q 
qiq qiq; 1 1 

— ^Tcm qfgf 
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YOUR 
EFFORTS 
BEAR FRUIT. 

Poweroil Banana Spray Cil 
A new concept in Indian Agriculture 

• Proven Efficacy— excellent . 

control of leaf spots. A 

« Economical— only 4/5 litres mf 
needed per acre- saves m- 
time and labour. W'.M 

* Safe— no toxic effects. IF 


INSTRUCTIONS FOR USE 

To avoid the risk of phytotoxicity we 
recommend the users to resort to ultra low 
volume spraying. A motorised sprayer 
(Mist Blower) with a Rotary atomiser to get 
a fine mist spray (Micron size particles) 
and a restriction screw to control the discharge 
rate of oil (1 litre in 12 minutes) has to be 
useo for efficient spraying. 4/5 rounds of spray 
with an interval of 15/20 days has to be 
given commencing from the 3rd/4th month 
of the crop. 

Poweroil gives you maximum value for your money. 

Technical Service provided free on request. 

SPECIAL OILS REFINERY-TROMBAY 

( Division of Apar P. Ltd. ) pi ^ 

Mahul. Trombav. Bombay 400074 Tel 523803-4-5 Tele*. 011-3534 LJcOjk® 

1 84“185, Golf Links Area. P B. 3004, New Delhi 1 10003.Tel. 617654 Telex: 031 -3338 (O 

i (EBlr I 24 - Gul Mohar Bui,din 9- °- c Middleton Strict. Calcutta 70001 6. Tel 446868 Telex 021 *3326 fcn/t \ VU ^ 
mm U WfV • I 43. General Patters Road. Madras 600002.Tel 81 1 630 Telex. 041 <7344 3j[gfj#jjj 

■■SI 1 5/E Shrungar Shopping Centre, 12-12A Mahatrrte Road, Bangalore 'iMWi T *> f / ^ 

& Opp D‘ Cabin Chha-M Rl R -'KXJO? t«« . m t.220 V&fc 
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FARMERS’ 

'1/ PARLIAMENTARY FORUM 


An organisation purely of the members of the Parliament. 


Farmers’ Lobby in Parliament. 


Dedicated to the service of the farmers. 


Determined to help the down trodden. 


Anxious to convert the subsistence economy of the farmer 
into surplus market economy. 


Desirous of taking all possible measures which could 
revolutionise and transform methods of cultivation into 
modern scientific methods for increasing production 
and making India self-sufficient in foodgrains and 
agricultural raw materials. 


Printed by S.N. Bhalla at Son! Printers 7A/12, W.E.A. Karol Bagh New Delhi 
and Published by him for Farmers’ Parliamentary Forum, IS, South Avenue, New Delhi 




Sss th© difference yourself. 

The sturdy root system with a good spread on the right] 
is the result of ALDREX 30 treatment-the corn also is' 
healthy and full-grown. 

Needless to explain, the one on the left didn't have the 
benefit of ALDREX 30! 

A single application of ALDREX 30 effectively controls 
termites, cutworms, white grubs, cockchafers, mole crick- 
ets and other soil pests that attack not only corn but also 
other crops— from planting to harvesting. 

*Sh Dll Trade Mark 



NATIONAL ORGANIC CHEMICAL INDUSTRIES LIMITED 

Mafatial Centre, Nariman p omt, Bombay 400 021. 



VEDAS SPEAK 
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O people ! Thou art all brothers and sisters. A 
brother should not be jealous of a brother and a 
sister should not be jealous of a sister. All 
should march forward in union with each other 
and with one determination and should speak in 
a pleasant manner. 


Athrva Veda, Chapter 3, 
Section 30, Mantra 3. 



If FRUGALITY were established in the state, 
if our expenses were laid out rather in the 
necessaries than the superfluities of life, 
there might be fewer wants and even fewer 
pleasures, but infinitely more happiness. 

—GOLDSMITH 


DALMIA CEMENT (BHARAT) LIMITED 

DALMIAPURAM (TAMIL NADU) 

H. O. : 4 SCINDIA HOUSE, NEW DELHI-110001 



'A growing tree is a living symbol 

of a progressive nation..." 

Pandit Jawaharlal Nehru. 




Madho reaps in abundance the fruits 
of his labour-thanksto Shriram Urea! 



Like Madho, you also can reap a richer harvest Yuur best efforts alone are not enough * you need 
the best fertilisers too. Shriram Urea improves the fertility of your soil ... has maximum nitrogen 
content (46.4%) ... can be used effectively for all crops even under adverse soil, climatic and water 
management conditions,becau$e it is ideal for foliar spraying. 

Contact your nearest Shriram authorised distributor / dealer or cooperative society for your requirement* 
of Shriram fertilisers. 

Your efforts + Shriram fertilisers 
= bumper harvests and profits I 
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SHREE BAJRANG JUTE MILLS 

LIMITED 


Registered Office : 


178, Mahatma Gandhi Road, 
Calcutta- 7. 


Factory : 
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( A. P. ) 


Administrative Office : 


23/8, Netaji Subhas Road, 
Calcutta-1. 


Delhi Office : 


32/33, Indra Palace 
Connaught Circus, 
New Delhi- 1. 


WE HAVE THE CAPACITY FOR TAKING ON 
CHALLENGES IN THE MANUFACTURE OF 
GUNNY BAGS AND HESSIANS OF QUALITY. 
WE SUPPLY OUR GOODS MAINLY TO GOVT. 
A. C. C. AND EXPORT AS WELL. CONTACT 
US FOR YOUR REQUIREMENTS IF YOU 
REALLY NEED QUALITY GOODS. 
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Editor’* 

‘'-Page 

A note from the Chairman 
of the National Seeds corpo- 
ration is being published in 
this issue of the magazine. 
The chairman has rightly 
indicated the importance of 
improved seeds and seeds of 
high yielding varieties of crops 
for increasing agricultural pro- 
duction in the country. It is 
no doubt correct that it is the 
seeds of high yielding varieties 
particularly of wheat that has 
helped in revolutionising the 
agricultural production m 
India. The other essential 
inputs however, are also of 
considerable importance. With- 
out adequate supply of water, 
for instance, plant cannot grow 
and all other inputs become 
useless. Similarly, without 
requisite supply of nutrients, 
full potential of improved 
seeds and seeds of high yield- 
ing varieties cannot be exploit- 
ed. The reason why the crops 
of high yielding varieties give 
high yields is that these crops 
are capable of assimilating 
large quantities of fertilisers 
without the risk of longing, 
and thereby the yields are 
high. Thus fertilisers also play 
an important role in increas- 
ing production. 

The consumption of ferti- 
lisers per unit area in India 
is still low. In rain-fed areas, 
where the rams are scanty, 
one could not expect large 
consumption of fertilisers. 
Even in the irrigated areas and 
areas of adequate rainfall, the 
consumption is comparatively 
low. During the last decade or 


so there has been four to five- 
fold increase m the consump- 
tion of fertilisers in the coun- 
try, but e\en so the consump- 
tion is still low. Till 1972-73 
the consumption of fertilisers 
was increasing at a fairly rapid 
pace. In 1973, however, owing 
to heavy increase in the prices 
of fertilisers and inadequate 
supply the consumption dec- 
lined/ In 1974-75 and 1975-76 
the consumption has improved 
to some extent, but the rate 
of growth is not as adequate 
as it should be. The reason is 
not far to seek. The price of 
urea, for instance, enhanced 
from Rs. 1050 to Rs. 2000 
per tonne from 1st June, 1974. 
This sudden and heavy in- 
crease in the price of urea 
naturally benumbed the enthu- 
siasum of the farmers to use 
fertilisers In July, 1975 the 
price was reduced to Rs. 1 8-50 
per tonne and from 16th 
March, 1975 there has been a 
further reduction of Rs. 100 
per tonne. But even now the 
farmers’ price of urea is 
almost double of what used to 
be the price in 1971-72. 

While it is true that during 
the last one year a reduction 
of Rs. 250 per tonne in the 
price of urea has been made 
by the Government, and the 
consumption of urea has also 
looked up to some extent, the 
present price of urea is still 
very high It has reduced 
considerably the margin of 
profit of the cultivator, parti- 
cularly when there is a ten- 
dency, perhaps rightly, to keep 
low the output prices of the 
cultivator. The Government 
procurement price of wheat, 
for instance, continue to be 
Rs. 105 for the last two years. 
In order, therefore, to provide 
a reasonable margin of profit 
to the cultivator w’hen the 
prices of other articles are 
ruling high, it is necessary that 


the price of urea should be 
further reducee by lastad 
about Rs. 250 to Rs. 300 per 
tonne. 

At present Government is 
levying an excise dut\ of 15 
per cent on urea. In the 
interest of maintaining and 
increasing agricultural produc- 
tion it seems necessary that 
this excise duiy on fertilisers 
should be withdrawn. 

The ex-factory price of 
urea produced in India con- 
tains a substantial element of 
contribution to the fertiliser 
pool. It is understood that 
about Rs. 360 per tonnne out 
of the price payable by the 
farmer, go to the fertiliser 
pool. Previously the price 
of urea m the international 
markets was very high and 
for that reason it was neces- 
sary for the internal manu- 
facturers of urea to make a 
contribution to the fertiliser 
pool so that the imported 
urea could also be sold at 
reasonable prices. Now the 
prices of fertilisers in inter- 
national markets have crash- 
ed. It is understood that the 
latest purchase of urea has 
been made at the price of $112 
per tonne, F.A.S. Indian 
reports. This means that the 
landed price of imported mea 
in India is now of the order 
of Rs. 1000 per tonne as 
against the price of Rs. 1750 
charged from the farmers. 
There, therefore, appears to be 
no reason now to make such 
a heavy contribution by the 
urea producing factories in 
India to the fertiliser pool and 
it should be possible to reduce 
the over all price of urea 
substantially by 

(a) abolishing the excise duty 
on urea; and 

(b) eleminating or substantially 
reducing the contribution 
which the factories pro- 
ducing urea have to make 
to the fertiliser pool. 

We strongly urge upon the 
Government that the question 
of further reducing substan- 
tially the price of urea should 
be consideied. 
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AH About 
■Essential 
Plant Nutrients 

K. N. Tiwari and A. N. Pathak 

Division of Soils and Agricultural Chemistry , 

C. S. Azad University of Agriculture & Technology 
„ Kanpur— 20800 2 


The plants derive their nutrition from the soil 
and the atmosphere which includes that part of the 
atmosphere also which is below the soil. There are 
16 elements which have special importance in this 
respect. They are, carbon, hydrogen, oxygen, 
nitrogen, phosphorus, sulphur, potassium, calcium, 
magnesium, iron, boron, manganese, copper, zinc, 
molebdenum and chlorone. The first three of these 
elements, the plants obtain from the atmosphere. 
The remaining 13 are obtained from the soil. All 
these 16 elements are considered essential for the 
plants. The essentiality of an element is determined 
by the following tests 

(a) If the element is not available to the plant, 
the growth of the plant will either be comp- 
letely suspended or reduced and the life 
cycle of the plant can not be completed 
unless the deficient element is supplied, 

(b) the deficiency of the element can not be 
made good by any other element and the 
development of the plant will start only by 
supplying the deficient element, 

(c) the deficiency of the element appears in a 
form of specific symptoms which are not 
produced by the deficiency of any other 
element; and 

(d) the deficiency symptoms could be removed 
by supplying the deficient element. 

The elements which a plant derives from soil are 
generally divided into two groups. This classifica- 
tion is based on the amount of the element required 
by the plants. The elements which are required in 
larger quantities are known as 'major* or macro 
element and those which are required only in small 
quantities are known as ‘minor* or Trace elements’ 
or ‘micro nutrients’. 


Macro nutrients 

1. Nitrogen (N) 

2. Phosphorus (P) 

3. Potassium (K) 

4. Calcium (Ca) 

5. Magnesium (Mg) Secondary nutrients 

6. Sulphur (S) 

Micro nutrients 

1. Iron (Fe) 

2. Boron (B) 

3. Manganese (Mn) 

4. Copper (Cu) 

5. Zinc (Zn) 

6. Molybdenum (Mo) 

7. Chlorone (Cl) 

The essential elements could be classified on the 
basis of structural and nonstructural elements and 
also on the basis of their mobility within the plant. 
The structural elements are those which enter into the 
composition of the plant-tissues. In this group are 
included all the macro elements except potassium. 
As for instance, Ca enters into the composition of 
cell* wall in the form of calcium pectate. Nitrogen, 
phosphorus and sulphur are present in the nucleus 
of the cell. Magnesium and nitrogen are part of 
the chlorophyll molecule. The micro nutrients, on 
the other hand, are non-structural element and 
generally function within the cell as catalyst. 

On the basis of mobility within the plants the 
following classification is possible. 

(a) Mobile — Nitrogen, phosphorus, potassium, 
sulphur and chlorine. 

(b) Partially mobile— -Zinc, copper, manganese, 
molybdenum, boron and Iron 

(b) Immobile — Magnesium and calcium. 

The deficiency symptoms of the mobile elements 
first appear on the older ieaves because they are 
translocated from the older leaves towards the 
younger growth. On the contrary, the deficiency 
symptoms of immobile elements appear first on the 
plant organs where new growth is taking place. 

The role of the different essential elements in the 
life of a plant is as follows : — 

Major or Macronutrients 

/. Nitrogen : Nitrogen is present in the cell 
protoplasm in the form of protein. It is also present 
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in the nucleus, chlorophyll, enzyme and harmones. 
This general distribution of nitrogen makes it one of 
the most important element in the life and develop- 
ment of plants. In the absence of nitrogen photosyn- 
thesis stops and no vegetative growth takes place and 
there is a general yellowing of the foliage. This 
element is particularly lacking in our soils. The 
humus and organic matter of soils are its main 
source. A small quantity of nitrogen comes along- 
with the rain in the form of nitric acid. Besides, 
the fixation of atmospheric nitrogen is also brought 
about by symbiotic bacteria in the root of legumin- 
ous plants. Some non-symbiotic nitrogen fixation 
also takes place by a group of soil organisms spe- 
cially Azotobacter. 

However, from the various natural sources enu- 
merated above, the addition of nitrogen to the soil 
remains very small and inadequate for crops pro- 
duction. Artificial fertilization of nitrogen, there- 
fore, must be taken to get the optimum yield parti- 
cularly in view of the fact that this is the one ele- 
ment to which crop responses have been universal 
and substantial. 

Phosphorus 

Like nitrogen, phosphorus is also present in the 
cell protein. It has special importance in carbohy- 
drate and fat metabolism. In the development of 
different plant parts, it has the following roles to 
play : — 

(i) It helps in development of lateral roots, 

(ii) In cereal crops it promotes tillering, 

(iii) In its presence crops mature early and the 
seeds become bold. It is essential for seed 
formation. 

(iv) Phosphorus gives strength to straw and 
helps to prevent lodging. 

(v) Phosphorus increases the ratios of grain to 
straw in cereals. 

Besides, it is specially important for the cultiva- 
tion of leguminous and oilseed crops as it helps in 
symbiotic nitrogen fixation and synthesis of oils and 
proteins. Plants take it in the form of phosphate 
ion. 

Phosphorus starved plants have a stunted and 
poorly developed root system. Fodder crops grown 
on phosphorus deficient soils contain reduced amount 
of this element and thus are inferior to live stock. 
A deficiency of phosphorus quite often does not 
become apparent through reduction in yields. The 
phosphorus nutrition is, therefore, critical. The 


supply of phosphorus is usually low and is of the 
order of 0.1 percent of which a minute fraction only 
is available to the plant. Besides, there is the 
problem of fixation of applied phosphorus. In 
strongly acid soils, it gets fixed up as iron and 
aluminium phosphate and in calcareous soils trical- 
cium phosphate is found resulting in the reduced 
availability of phosphorus in soil. 

In crop production, therefore, not only the 
artificial fertilization with phosphorus is important 
but the method of application is also important. 
Placement has been advocated as the best method of 
application in all types of soils. 

Potassium 

Potassium is absorbed is potassiumion and is 
found in soils in varying amounts, but tfte fraction 
of total potassium in the exchangeable form is 
usually small. Plant requirement of this element is 
quite high and when potassium is present in short 
supply characteristic deficiency symptoms appear. 
Potassium is a mobile element and as a result the 
deficiency symptoms usually occur on the lower 
leaves of annual plant in the form of marginal 
chlorosis followed by marginal necrosis. 

Unlike nitrogen, sulphur and phosphorus, 
Potassium apparently does not form integral part 
of plant components. It functions mostly as catalyst. 
It has the following functions within the plant. 

(1) Carbohydrate metabolism or formation and 
break down and translocation of starch. 

(2) Nitrogen metabolism and synthesis of pro- 
teins. 

(3) Activation of various enzymes. 

(4) Maintenance of adequate water relationship 
in plants. 

(5) Strengthens straw of grain crops. 

(6) Promotes disease resistance in the plant 

Potassium deficiencies greatly reduce crop yield 
even before the appearance of visible symptoms. 
This phenomenon has been termed as hidden hinger 
and may be exhibited in the case of other element 
also. 

Potassium has a balancing effect on the proper 
utilization of nitrogen and phosphorus. Consequently 
for optimum crop production potassium fertilization 
has assumed importance. 

(Comd* on page 25) 
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PROTECT YOUR TOBACCO FROM DISEASES 

G. Arjunan 

Tapioca Research Station , Salem , Tamil Nadu 


Tobacco is an important cash crop in India. It 
is used for making cigarettes, cigars, cheroots and 
bidies and for hookah, snuff and chewing. India 
ranks’ third in world tobacco production and second 
in world exports of flue cured tobacco. It fetches 
over sixty five crore rupees in foreign exchange and 
ranks second in revenue earnings among excisable 
commodities in India. During 1973-74, the total 
area under tobacco in India was 446.5 thousand 
hectares. Production of tobacco during 1973-74 
was 441.4 million kilograms. Tobacco crop is 
affected by over 20 different diseases. The impor- 
tant diseases of tobacco with their symptoms, and 
control measures are given in the following para- 
graphs. The yield of the crop can be increased by 
adopting suitable measures for control of diseases. 

1. Damping off 

Damping off of ^tobacco is caused by the fungi 
named Pythium aphantdermatum. In addition, 
P. indicum and P. debaryanum have also been found 
to be associated with this disease. It is of widespread 
occcurrence in tobacco seedbeds, where it causes 
much damage. 

Symptoms: The fungi normally attack the stem 
at ground level, which is characteristically girdled 
by a ring of dead brown tissues. The plants topple 
over and the leaves rot into a shapeless shiny mass. 
Unchecked, the disease spreads out-wards, to leave 
circular patches of rotten material on the surface of 
the bed. All stages of seedling growth are suscep- 
tible. Occurrence just following germination can 
cause rapid disappearance of the stand without 
detection of the disease unless observation is very 
close. Conditions which predispose seedlings to 
damping off are overcrowding of seedlings, growth 
in damp localities, excess of water in soil and 
presence of too much decaying vegetable debris. 

Mode of spread: The fungi perpetuate in soil 
attacking tobacco and other host plants. They pro- 
duce chlamydospores and oospores, which help to 
survive adverse climatic and soil conditions. Under 
favourable conditions chlamydospores and oospores 
germinate, producing the asexual mycelial mass. 


Control measures: Soaking seeds before sowing 
in 0.15% copper oxychloride gives better control of 
seed-borne infection. The disease is controlled by 
providing adequate drainage in the nursery. In 
nurseries, beds have to be raised 1 5 to 20 cm above 
the ground level to avoid stagnation of rain or 
irrigation water. Thin sowing of seeds avoiding 
overcrowding of seedlings keeps down the disease. 
Sterilization by dry heat is accomplished by burning 
trashes upon the surface of seed beds. Two spray- 
ings in the nursery with Bordeaux mixture 1% or 
other copper fungicide, one before sowing the seed 
and the other a week after their germination, has 
given satisfactory control of the disease. Generally 
700-900 litres of fungicides solution is required for 
an acre. Soil applicalion of thiram at the rate of 
8-10 kg per acre is also effective in controlling the 
disease. 

2. Black shank 

This disease is caused by the fungus, Phytopht - 
hora parasitica var. nicotianae. It is also a common 
disease of tobacco in many parts of India, particul- 
larly in heavy rainfall areas. The disease is seen 
generally immediately after transplanting. 

Symptoms: The fungus primarily infects the 
stem and roots. The stem at ihe soil level begins to 
rot when the soft tissues are invaded by the fungus. 
The rotting of the tissue progresses in all directions 
resulting in the death of the seedlings. If the infec- 
ted plants are older, the bottom leaves turn yellow, 
finally becoming black, shrivelled and drop-down 
from the stem. When split open, the stem will show 
dark brown or black cortical and pith tissues. The 
death of the affected plant is common. In some 
cases the pathogen attacks the leaves, producing 
watersoaked spots, which enlarge to blight the 
leaves. The disease may appear sporadically, 
affecting a few plants in the field but during humid 
weather it spreads rapidly to a majority of the plants 
in the field. 

Mode of spread: The fungus survives in the 
soil on plant debris and infects tobacco through 
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roots. The disease spreads through irrigation 
water, wind, implements, cattle and human beings. 
Rainy weather and 'high humidity are main factors 
favouring disease incidence. 

Control measures: Crop sanitation like collec- 
tion and destruction of plant residues and debris 
helps in the control of the disease. Excessive irriga- 
tion should be avoided. Adequate drainage to 
prevent water stagnation in the field should be 
provided. Drenching the soil around the base of 
the stem with Bordeoux mixture (1%) or cheshunt 
compound will be effective. The fungicide should 
be poured over the stem so that soil is well drenched 
with the fungicide. 

3. Frog-eye leaf spot 

This disease is caused by the fungus, Cercospora 
nicotianae . It is a common disease of tobacco in 
India causing considerable loss. 

Symptoms. The disease affects often the lower 
and more matured leaves. On the leaves small 
reddish circular spots appear and they become bigger 
in size and develop ashy white or pale brown centre 
surrounded by brown bands. The spots size may 
vary from 5-10 mm in diameter. Occasionally the 
white centre is absent, with the result the spots may 
resemble those caused by angular leaf spot but grey 
or black fructifications can be seen. Several spots 
coalesce and become irregular causing drying of the 
affected tissues. Spots are also formed on bracts, 
calyx and capsules. During favourable weather 
conditions the disease proves to be destructive. Both 
the yield and quality of the tobacco are reduced by 
this disease. 

Mode of spread: The disease is primarily 
seed-borne. The disease first appears in the nursery 
and the primary infection originates from plant 
debris. Transplanted seedlings previously infected 
by the disease carry the inoculum to the main field 
where disease spreads quickly during favourable 
climatic conditions. Close planting and frequent 
irrigation provide high humid conditions at the basal 
portion of the plant favouring quick spread of the 
fungus. The secondary infection is by wind-borne 
conidia. 

Control measures: Treatment of seeds with 
0.1% silver nitrate solution followed by washing with 
water and proper drying of seeds should be done. 
Seed treatment with 0.25% thiram is also effective. 
Overcrowding and excessive soil moisture should be 
avoided. Disease free seedlings should be used for 
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planting in the main field. Sanitary measures like 
removal and destruction of the plant refuses will be 
helpful in checking the 'disease. Spraying with 
Bordeaux mixture 1% or copper fungicide 0,25% or 
Dithane Z-78°. 2% at 2-3 weeks intervals both in the 
nursery and in early stages of transplanted crop 
effectively controls the disease. 

4. Powdery mildew 

This disease is caused by Erysipha cichoracearum 
var. nicotianae. The disease is common in Tamil 
Nadu, Andhra Pradesh, Karnataka, Bihar and West 
Bengal causing considerable losses. 

Symptoms: The leaves show distinct white 
patches of fungal growth. The patches enlarge 
covering large areas of leaf surface and become 
powdery. The powdery growth is seen on the lower 
surfaces. The affected leaves turn yellow and brown 
later and wither when the leaves are covered by 
dense fungal growth. The infection generally starts 
on lower leaves and spreads to the upper leaves. 
The disease „ causes severe reduction in quantity and 
quality of the yield. The infected leaves if cured, 
become black having little market value. 

Mode of spread: The fungus spreads mainly 
through airborne conidia. The conidia requires dry 
atmospheric conditions and is commonly found 
when black shank and leaf spot diseases are absent. 
Shady environment favours the development of the 
fungus. Excessive application of nitrogen induces 
higher disease incidence. This disease appears 
during November-February. 

Control measures: Wider spacing should be 
adopted to have more sunlight and ventilation. 
Excessive doses of nitrogen should be avoided. The 
basal leaves should be removed and sulphur at the 
rate of 18 kg/acre should be applied on the soil 
around the base of the stem. Sulphur should never 
be applied on the leaves. 

5. Brown spot 

Brown spot of tobacco is caused by the fungus, 
Alternaria longipes ( — Alternaria tenuis). This is 
another leaf infection of wide occurrence in tobacco 
growing areas. Severe epiphytotics have occurred 
in Rhodesia since it first became a problem in 1931. # 

Symptoms: The disease appears first on the 
lower leaves as small, circular, dark brown spots on 
good-bodied leaf, but may be quite light in colour 

( Contd . on page 26) 
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GREAT MEN SPEAK 


Never should we make the mistake of imagining 
that sin can be classified as “big” or ''Small”. 

Mahatma Gandhi 

One man commits a theft, another aids and 
abets ^it, while another one only harbours the 
intention to commit it. All the three are thieves. 

Mahatma Gandhi 

He who thinks, speaks and acts with God as his 
witness will never feel ashamed of doing the right 
thing. 

Mahatma Gandhi 

He who doubts the existence of God perishes. 

Mahatma Gandhi 

Happiness eludes us if we run after it. In fact, 
happiness comes only from within. It is not a com- 
modity to be bought from outside. 

Mahatma Gandhi 

He alone can be said to have conquered anger 
who is not angry even when there is a cause for 
anger. 

Mahatma Gandhi 

Flout one rule and all rules are flouted, for they 
all have one basis-breach of any rule is a breach of 
self control. 

Mahatma Gandhi 

Man cannot worship God and at the same time 
despise his fellow beings. 

Mahatma Gandhi 

European civilisation is no doubt suited for the 
Europeans but it will mean ruin for India, if we 
endeavour to copy it. This is not to say that we 
may not adopt and assimilate whatever may be 
good and capable of assimilation by us. It does 
not also mean that even the Europeans will not 
have to pait with whatever evil might have 
crept into it. The incessant search for material 
comforts and their multiplication is such an evil, 
and I make bold to say that the Europeans them- 
selves will have to remodel their outlook, if they 
are not to perish under the weight of the comforts 
to which they are becoming slaves. It may be that 
my reading is wrong, but 1 know that for India to 
run after the Golden fleece is to court certain death. 

Mahatma Gandhi 


In our national concerns we adopt democracy 
not merely as a political arrangement but as a 
moral temper. It is of a piece with our great 
tradition and habits of behaviour. We realize that 
freedom has no meaning save in the context of 
equality and there can be no equality without eco- 
nomic justice. These ideals of freedom, equality 
and justice are not possessions to be defended but 
goals to be reached. We have often lapsed from 
them and suffered in consequence. In a mood of 
humility and national repentance, we should strive 
to correct our past mistakes, remo\e the indignities 
which we have imposed on our fellow men and 
march forward. We cannot move into the future 
by walking backwards. 

Dr. Radha Krishnan 

The qualities of heroism, valour and creative 
enterprise revealed during the period of our struggle 
for freedom are still called for. They are needed 
more today because we are engaged in the impor- 
tant task of national reconstruction. We have been 
trying to transform radically the social, economic 
and cultural life of our people. We have done much 
to expand and develop agriculture, industry, and 
transport on land, sea and air. Our languages, 
paralysed for centuries, have become alive. And 
there is yet much to be done. The way ahead is 
long and difficult, strewd with pitfalls and dangers. 
Our economy is not yet self-supporting, we have not 
yet secured for our youth education and the social 
standards required for the continued maintenance of 
our spiritual and moral standards which are essential 
for our progress. 

We have our share of grave and even dangerous 
faults and blemishes which we should try to over 
come. In the recent election complaints have been 
made that there is a general decline in integrity, 
even good manners. Some of us in high places are 
obsessed by the pursuit of power and profit by 
means not always honest but sometimes even 
shady, and by the craving for easy and 
comfortable careers and superficial luxuries 
at the exdense of national interests. It is sad 
to hear that students do not get admission 
without recommendation. Even regular promotions 
in services cannot be had without influence. These 
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complaints may be highly exaggerated, but we 
should be on our guard: Corruption and nepotism 
are bad but acquiescence in them is worse. 

Dr. Radha Krishnan 

Thus we see that people who are in the ele- 
mentary stages can often rise to the greatest heights, 
if they are as good as their word; if they are sincere 
and earnest; if they do not want to make promises 
with God and then break them. When once in the 
temple or church, they say, e T am Thine,” let 
them feel it. Let them live it. Let them realize it. 
This is true religion. 

Swami Rama Thirtha 

Within you is the real happiness, within you is 
the mighty ocean of nectar divine, seek it within 
you, feel it, feel, it is here, the self. It is not the 
body, the mind, the intellect; it is not the desires or 
the desiring; it is not the objects of desire; above all 
these ye are. All these are simply manifestations. 
Ye appear as the smiling flower, as the twinkling 
stars. What is there in the world which can make 
you desire anything ? 

Just sing, just chant OM and while chanting it, 
put your whole heart into it, put all your energies 
into it, put your whole soul into it. Put all your 
strength in realizing it. The meaning of this syllable 
OM is ‘T AM HE”, “I AND HE ARE ONE,” OM, 
“THE SAME AM I.” OM, OM. While chanting, 
be conjuring up, if possible, before your mind all 
your weaknesses and all your temptations. Trample 
them under your feet, crush them out, rise above 
them and come out victorious. 

Swami Rama Tirtha 

It is obovious that an ignorant and illiterate 
nation can never make any solid progress, and must 
fall back in the race of life. What we, therefore, 
want — and want most urgently-is first of all a wide- 
spread diffusion of elementary education, effective 
and comprehensive system of primary schools for 
the masses; and the longer this work is delayed, the 
more insuperable will be our difficulties in gaining 
for ourselves a recognised position among the 
nations of the world. 

Gopal Krishna Gokhale 

Water purifies the body ; Truth purifies the 
mind ; knowledge is improved by constant endea- 
vour and perseverence ; human body is useful only 
when soul is there ; intellect develops with the 
acquisition of knowledge. 

Mam Smriti 


Wise men do not bear grudge against each other 
nor do they quarrel between themselves. A wise 
man also does not fight with a fool. If a stupid 
person, in his madness, speaks harsh words, a wise 
man tries to satisfy him in pleasant terms. 

Persian poet Saadi in u Gulistan ” 

Jealous, full of hatred for others, uncontented, 
easily getting into temper, suspicious, living on the 
earnings of others ; such six types of persons are 
always unhappy and have no peace of mind. 

Hitopadesh, Mitralabha-25 . 

The qualities of a person who could be called a 
friend are, purity of heart, habit of sacrifice for 
others, courage, remaining unperturbed both in 
happiness and in distress, broad-mindedness, affec- 
tion and truthfullness. 

Hitopadesh , Mitralabha-96 

He, whose power of thinking does not get vitia- 
ted even when afflicted by all kinds of miseries, does 
eventually overcome his difficulties and misfortunes. 

Ranch Tantra , 

The habit of giving in charity to deserving per- 
sons is the biggest quality and possession of a man. 
There is no bigger enemy on earth than greed. 
Good character is the biggest ornament and conten- 
tedness the biggest wealth. 

Panch Tantra 

It is not we who have enjoyed the pleasures of 
the world ; the pleasures have in fact enjoyed us— 
eaten us up. We have not done any penance but 
have only been burning ourselves. It is not the time 
that has been finished ; we ourselves have been 
finished. It is not our desires that have grown weak 
with the passing of time; we ourselves have grown 
old and weak. 

Bhartri Hari , Vairagya S hath am- 12 

With the advance of age the face has been dis- 
figured by wrinkles. Head has grown gray like 
white clouds. All the organs have grown old and 
weak. The desire and greed, however, continue to 
be ever strong. 

Bharatri Hari , Vairagya Shatkam-14 

When I had only a limited knowledge I felt in- , 
toxicated like on elephant, thinking that I knew 
every thing. My mind was then full of vanity. But 
when I came into contact with learned people, and 
actually learnt a little, I felt I was a fool. My 
fever of vanity then left me. 

Bharatri Hari Niti Shatkam-8 
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Quality Seed Production, 

Seed Storage and Packaging Aspects 

Dr. D.P. Singh 
Chairman, NSC <£ SFC1 


Agricultural progress is the key to the growth 
and prosperity of the Indian economy. Quality 
seeds of high-yielding varieties are the key to agri- 
cultural progress. Quality seeds are, thus, a key to 
the growth and prosperity of India. It is the pro- 
duction potential and other desirable characteristics 
of the seeds that set the limit to agricultural pro- 
gress; and the other inputs, such as, fertilisers, 
pesticides, weedicides, labour and capital etc. only 
help in the realisation of the production potential 
of the seeds. Hence the seed can be rightly des- 
cribed as the most important single input of agri- 
culture. 

It is the general opinion that the most significant 
development of the century is not the discovery of 
the nuclear energy and its multifarious uses but the 
discovery of hybrid vigour and dwarfing genes, which 
have converted plant breeding into a manufacturing 
art. Thanks to these discoveries, as also the nu- 
merous other developments in agriculture a large 
number of high-yielding varieties of crosspollinated 
as well as self-pollinated crops have made their 
dramatic appearance on the scene during the last 
decade or so. The impact of these varieties has 
been so far-reaching that the unprecedented increase 
in the yields of some crops, particularly wheat, have 
been designated as a ‘green revolution 5 . The seeds 
that enjoy very high yield potentials, can be rightly 
described as the ‘seeds of green revolution 5 . 

The seeds, if they are of the right variety and of 
the right quality, can be a source of immense good. 
On the contrary, if the variety is not right or the 
quality is not good, they can also be a source of 
immense evil. This may be illustrated by reference 
to a recent experience during a visit to a country, 
which has become rich due to discovery of oil in the 
Sahara Desert and which is otherwise regarded as 
quite dynamic. Several hundred large-sized tube- 
wells have been sunk in the Sahara Desert area of 
this country with potential supply of good quality 
water. This promises to be a boon to the Sahara 


Desert, which has fertile virgin land extending over 
hundreds of miles at a stretch. A delegation from 
India was invited to study the conditions on the spot 
and explore the possibilities of a joint venture for 
agricultural production around these tube-wells. 
When we visited the area, we saw the pearl millet 
crop around half a dozen tube-wells. Though culti- 
vation was being carried out for the first time in the 
area, we noticed rat borrows, green and brown cater- 
pillars anc other insects, weeds and diseases. On 
enquiry we found that ordinary good-grain had been 
used as seed in this area, which had not seen any 
living plants, insects, rats and other living organism 
for millions of years. The rats, insects, weeds and 
plant diseases had all come with the seeds. You 
can very well see how much harm inferior quality 
of planting material or so called seeds can do. The 
paramount importance of quality of seeds can 
hardly be over-emphasized. All our efforts are 
likely to be of little consequence if the quality of 
the seed is not ensured. 

The quality of seeds depends on numerous fac- 
tors, such as the quality of the breeder and nucleus 
seed used for the production of foundation seed and 
quality of the foundation seed used for the produc- 
tion of certified seeds, the suitability of the agro- 
climatic conditions and freedom from various 
hazards, such as floods, drought, water-logging etc; 
the care and caution taken in the field while growing 
the seed crops as well as processing and, last but 
not the least, storage and packaging. 

In order to bring about complete self-sufficiency 
and self-reliance in seed production to meet the full 
effective demand for quality seeds of high-yielding 
varieties, along with an adequate buffer-stock, as an 
insurance against vagaries of weather, and also a 
substantial export potential a National Seeds Pro- 
gramme is being launched. The programme aims 
at a five-fold increase in the production of quality 
seeds on the base level of 1973-74 to 3,00,000 tonnes 
by 1980-&1. The maximum emphasis is being placed 
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on attaining and maintaining the highest standards 
in quality. It is a truism to say that the pro- 
gramme will stand or fall with the quality of seed. 

It is for this reason that the Agricultural Uni- 
versities and other research institutions have been 
assigned the place of pride in the organisational 
structure of the Programme so as to utilise their 
technical services to the maximum possible extent. 
For the same reason, the compact areas approach 
has been adopted to provide the necessary concen- 
tration of technical and institutional services of the 
highest order down on the spot. The service agency 
system and growers’ participation as share-holders 
have been incorporated in the Programme to pro- 
vide the maximum incentive to the growers to main- 
tain good quality. Regular seed testing at various 
stages such as, before the acceptance of the raw 
seed, after the receipt of the raw seed but before 
processing, and after processing but before tagging, 
as also grow-out tests after distribution, have been 
included in the Programme. The seeds carry a 
complaint card in every bag, which the farmer can 
send without affixing any postage and to attach 
small packet of seed so that the farmer can test the 
germination of the seed on his own ahead of sowing. 

All these measures, important as they are, will 
be of no avail if adequate and suitable arrangement 
is not made for storage and packaging on which 
depends the viability of the seed before it is used 
by the farmers. They are of particular significance 
in a country like India with high humidity com- 
bined with high temperatures in numerous end- 
use area. 

Timeliness and proper scheduling of field opera- 
tions alone can ensure preservation of seed quality 
in the field before harvest. Proper physical facili- 
ties and structures are necessary for \ postharvest 
storage, i.e., beginning immediately after harvest to 
the time seed is sown. The different stages of total 
seed storage may be listed as follows in sequential 
order : — 

(a) Storage of raw seed during the period 
between drying or threshing and cleaning; 

(b) Holding storage during the period between 
different steps in processing and from pro- 
cessing to packaging; 

(c) Packaged seed storage; 

(d) Transit storage; 

(e) Market place storage; and 
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(f) Farm storage during the period from pur- 
chase to planting. 

As the greater production of seeds is consumed 
in areas where storage conditions are, difficult, it is 
necessary to develop a series of stores in favourable 
climatic areas intermediate between the processing 
plants and the points of consumption. The Nation- 
al Seeds Programme has made a provision of 
Rs. 86.86 millions for the construction of large- 
sized stores at half a dozen nerve-centres of com- 
munications. All this will take care of only half 
the storage requirements, the other half being pro- 
vided as part of the seed processing plants in the 
form of silo storage and bagged storage in equal 
portions. Rake movement from the seed processing 
plants to the large-sized stores in full or-'* half- train 
loads is expected to keep down the cost of transport. 

The storage provided at the seed processing 
plants and the large-sized stores will, however, not 
be enough. Storage is also required to be very 
close to the final point of consumption to ensure a 
smooth flow of seeds to the dealers and the farmers. 
Sixty-nine transit stores are proposed to be set up 
at selected points in the country. These transit seed 
stores, which will store relatively smaller quantities 
tor short periods of a few weeks, will be located in 
such a way as to cater for the needs of 200-300 
dealers. 

The stores at the seed processing plants, bulk 
stores and transit stores are expected to cater for 
the needs of food and fodder and fibre crops. 
Potato and vegetable seeds will, however, need 
special kind of stores. Likewise the requirements 
of the foundation and nucleus seeds will also be for 
storage of special kind. 

The following aspects concerning storage and 
packaging are of particular interest to all those 
concerned .with the production, processing and 
marketing of seeds 

(i) Causes of deterioration of seed in the field, 
transit, processing, and storage and their 
solution. 

(ii) Drying of various seeds with particular re- ^ 
ference to vegetable seeds. 

(iii) Maintaining seed viability in storage i.e. 
seed drying, seed moisture control, use of 
insecticides, fungicides, their effect in rela- 
tion to seed germination and dosage. 

( Contd . on page 29) 
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Harvest A Rich 
•Crop of 
Summer Moong 

S. Lai 

Division of Genetics , Indian Agricultural 
Research Institute , New Delhi-12. 


After the harvesting of potato, sugarcane, mus- 
tard, wheat, barley and other rabi crops the fields 
remain fallow till the onset of monsoon. Where 
irrigation facilities are available, these fields may be 
utilised for raising fodder crops, vegetables and 
moong . The cultivation of former two groups of 
crops depends upon the demand and the market 
facilities. On the other hand, moong may be raised 
in any region and locality. Raising of moong is an 
economic proposition as it utilises the fallow fields 
between rabi and kharif crops, engages the labourers, 
enriches the soil fertility and gives handsome returns. 
It is, therefore, essential to bring summer fallows 
under moong cultivation in the personal as well as 
national interest. The following guidelines are 
given for raising a successful crop of moong . 

Sowing time 

Sowing may be done from middle of March to 
middle of April as and when the fields become 
available after the rabi harvest. When the crop is 
sown beyond this period, the growth of the crop is 
checked up on account of high temperature and 
strong surface winds, yield is reduced drastically 
and the maturing crop is often caught by early 
monsoons rains. 

Preparation of the field 

The field should be prepared soon after the 
harvesting of rabi crops. Such fields should be 
given pre-sowing irrigation (i.e., Palewa). When 
the fields come in condition, ploughing should be 
done two or three times. One should not bother 
for making fields well pulverised as too many 
ploughings may delay the sowing and also result in 
loss of soil moisture. Full dose of fertiliser recom- 
mended to this crop should be incorporated in the 
soil at the time of last ploughing. The field should 
be made level by planking in order to make uniform 
distribution of irrigation water. The planking 


should be done as early as possible for retaining 
ample moisture in the soil. 

Fertilizer application 

Being leguminous crop it meets its nitrogen 
requirement by fixing atmospheric nitrogen in the 
soil with the help of specific bacteria known as 
Rahizobium. These bacteria start functioning when 
the plants get established in the soil. For reaching 
this stage the plants need a small starter dose of 
nitrogen. Fifteen to twenty kilograms of nitrogen 
is enough for one hectare of land. If the field was 
under wheat or potato which had received higher 
dose of nitrogen, the quantity of nitrogen to be 
given to the crop may be reduced. Application of 
phosphatic fertilizer is essential as it promotes the 
multiplication of bacteria and also improves the 
nitrogen fixation. A dose of 40-50 kg of P 2 0 5 /ha 
is enough for this purpose. If the previous crop 
had been fertilised with higher dose of this fertiliser, 
this quantity may also be reduced as in the case of 
nitrogen. The full dose of phosphatic fertiliser 
should be drilled in the soil before sowing. Di- 
ammonium phosphate is an ideal fertiliser for this 
pulse, as it meets the nitrogen and phosphorus re- 
quirement of the crop in full and can also easily be 
placed in the soil. One quintal of this fertiliser is 
enough for one hectare of land. 

Varieties 

Selection of appropriate varieties is an impor- 
tant step for getting high yields. Only early ma- 
turing types which would mature in 60-70 days 
should be grown during this season. Varieties 
T ls T 44 , Pusa Baisakhi, PS. 7, PS 16, S 8 and G 65 
are generally recommended for summer season. 
Varieties Jalgaon 781 for Central and Peninsular 
regions and B 3 for Eastern region of the country 
are also promising and may be taken up in the 
respective parts. Due to lack of synchrony in ma- 
turity 2 to 3 pickings of the pods would be required. 
PS 7 is fairly synchronous in maturity and there- 
fore, the pods may be picked in one lot or the plants 
ean be harvested like other crops. 

Rhizobium culture 

Presence of efficient strain of rhizobium culture 
in the soil is essential for better fixation of atmos- 
pheric nitrogen and so the better crop growth. If 
the fields are being sown with moong crop for the 
first time or after a long gap, the use of rhizobium 
culture results in 10-15% increase in yield. Even 

( Contd . on page 28) 
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Triticale 

In 

Barani Areas 

Masood Ali 

Associate Professor of Agronomy , H.P . University 
Palampur 176061 

The consistent untiring efforts of plant scientists 
led to the evolution of a new crop-named Triticale. 
For the first time it was reported in 1875 as a hybrid 
of wheat and rye ( Secale cereale) which was male 
sterile. This remained the focus of attention of 
plant scientists in the early ninteenth century who 
ultimately succeeded and changed the sterile hybrid 
to fertile one and named it as Triticale. This new 
cereal, undoubtedly, inherited many good characters 
of its parents but at the same time carried some 
undersirable characters which have now been 
eliminated to a large extent. The present lines of 
triticales are nutritionally better than wheat and 
possess amazing power to withstand cool and dry 
climates. 

Barani (dry land) areas, which are characterized 
by low, uncertain and variable rainfall, pose a 
serious problem for crop husbandry due to inade- 
quacy of soil moisture. The limited soil moisture 
leads to poor plant stand. The germinated young 
plants will frequently resulting in poor growth and 
development. Consequently crop failure, low yield 
and unstability in production become a common 
feature of moisture scarcity areas. A practical 
approach to meet such adverse situations would be 
conservation of more moisture in the soil, reducing 
wasteful loss of soil moisture and orientation of crop 
management practices so as to make the most 
efficient use of available water. 

Of crop management practices, selection of 
suitable crops and their varieties, is perhaps the 
easiest method and does not involve extra expendi- 
ture. During rabi season, wheat, barley, gram, toria , 
linseed, safflower and sunflower are important crops 
to be grown in barani areas. Among these, the short 
duration and deep rooted pulses and oilseeds are, 
undoubtedly, more suited for moisture scarcity zones. 
However, the vital need of growing cereals along- 
with other crops for making the country self-suffi- 
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cient in food can not be over-emphasised. Wheat 
and barley are major rabi cereals. Of this, wheat 
fails to give remunerative yield under high soil 
moisture stress and dry weather conditions. Barley, 
though does better than wheat, is not widely accep- 
table by common man due to its poor grain quality. 
The choice is left to cultivators of triticale as it 
possesses better baking and chapati making quality 
and its yield is fairly high. 

Triticale is new introduction to India. Suitable 
varieties for different agroclimatic conditions of the 
country are yet awaited. However, the preliminary 
trials with promising lines are quite encouraging. In 
a field trial during rabi 1974-75 at Pantnagar, three 
wheat varieties viz Pratap (HD 1981), Kalyan Sona 
and C306, one barley variety-Ratna were compared 
with triticale lines Armadillo PM 307. It was 
interesting to note that triticale Armadillo PM 307 
gave higher yield than best wheat and barley varie- 
ties under unirrigated shallow water table conditions. 
Triticale produced 41.5 Q grain as against 39.3, 
36.2, 28.7 and 37.9 Q/ha by Pratap, Kalyan Sona, 
C306 and Ratna, respectively. 

Some of the morphological features and growth 
behaviour of triticales important for barani areas are 
discussed below. 

Suitable for early sowing:— -One of the formidable 
barriers for success of dwarf wheat in barani areas 
is its unsuitability for early sowing. If sown early 
in the season, the reproductive phase of the plant 
is attained untimely resulting in poor yield. On the 
other hand, when sowing is arranged at optimum 
time, the residual soil moisture carried from the 
preceeding monsoon is depleted from surface soil 
making the land unfit for germination of seeds. This 
highlights the value of crops suited for early sowing 
without having adverse effects on their growth and 
development in dryland areas. Triticale is fit for 
early sowing. Results of a field experiment conduc- 
ted during rabi 1974-75 at Pantnagar, where a few 
triticale lines were tested alongwith wheat by 

arranging sowing on different dates, clearly show 
its merit. When sown on 20th October, wheat 
check C306 and Sonalika Produced 21.9 and 28.5 
Q grain/ha whereas triticales Armadillo PM 113 and * 
Armadillo PM 312 produced 38.1 and 37.1 Q grain/ 
ha, respectively. Similarly, on 4th November 
sowing, wheat varieties UP 320 and Sonalika pro- 
duced 36.0 and 34.0 Q gram as against 38,8 and 
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Twenty Weeks To Egg Profits 


The chicks or the eggs ? Which one was first 
may n'ot bother you as a poultry farmer. But most 
of you do start counting the eggs, the day the 
chicks, mere quivering balls of soft feathers, break 
out of their shells. 

You a?e probably not too unrealistic, for even 
though these chicks will take about 20 weeks to 
come to lay, the process of egg production begins 
the day a chick is hatched. However, the number 
of eggs one can put in the basket will depend on 
what care has been bestowed on them. Any set- 
dack during these weeks— chilling, over crowding, 
malnutrition and disease will affect their laying 
capacity. 

This is why it is always good to buy day-old 
birds, even though ready-to-lay pullets bring in 
immediate returns. But then you wouldn’t know 
whether these have been reared carefully. 

Chicks can contact a number of infections in a 
badly-run batchery. It is better to order your 
supply from a reputed poultry farm. 

It is now common to rear the chicks artificially 
in farms. A sound rearing or brooding programme 
should provide ideal conditions for the delicate 
chicks to grow, till they can adjust to the surround- 
ings. 

Where will you house the Baby Chicks ? 

The chicks should be reared in a house which is 
away from the layers. It will be better if the house 
is so located that the breeze first passes through the 
chick-house. If the breeze comes from the direction 
of the layer-house, the chicks, sensitive as they are 
may pick up infection from the air. For, the layer, 
house may be having a few carriers. 

The house must be washed, scrubbed, disinfec- 
ted, especially, if it has been previously used. So 
also the feeders and waterers. It may be kept un- 
occupied for about 20 days* Spread fresh clean, 
dust-free and dry litter on the floor five cm high. 


Two days before 

Check all lights. See whether it is well-protected 
from rats and birds. Get a supply of fresh feeds, 
Old feeds can carry infection. One or two days 
before the chicks arrive, the brooder must be started 
at 35°C (95°F), five contimetres above the littre 
layer. Chicks need to be kept warm for the tender 
six weeks of their lives. The brooder will be requir- 
ed for a month or so. 

Chicks have come 

Are they fluffy and dry ? If yes, they have had 
a good journey. Place them under the hover and 
feed at once. Cold chicks will not eat or drink. 
Baby chicks need all the warmth to keep growing. 
In the beginning they will need 95°F (35°C.) 

Make them comfortable 

The temperature can be gradually reduced keep- 
ing an eye on the comforts of the chicks. Reduce 
it by 5°F every week (1.8°C) till the temperature is 
almost equal to the outside. The temperature is 
measured by placing thermometer five centimetres 
above the litter layer. By watching the birds one 
can tell whether they are comfortable and adjust 
toe temperature accordingly. If they are crowding 
along the wall and are pilling, they are too hot If 
you find them hudding and pilling in groups, then 
they are cold. All is well if the chicks are well 
spread out over the floor and at feeder and waterer. 
When its temperature is the same as that of the 
outside, use it only at nights during the last two 
weeks, if needed. To help the chicks keep to the 
brooder area put a chick guard of hard board or 
corrugated cardboard 60 to 90 cm away and fasten 
the joints. Once the chicks start jumping over the 
guards remove them, but round off the corners of 
the room with the cardboard so that the chicks do 
not huddle in the corners. 

The Nourishment 

Start them on mash and not scratch grains. This 
wall give them a good start. Withholding grains till 
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they are six weeks old has yielded good results. In 
deep litter house, the chicks can be encourage to 
pick the feed by spreading it on the wide-mouthed 
box lids spread on a newspaper. 

The feeder when introduced can be placed partly 
under the brooder within the guard space. To start 
with, fill the feed hoppers, to the brim. Thereafter, 
keep it only two-thirds full. Bigger feed hoppers 
must be provided as the birds grow. 

Better feed often. To prevent the chicks getting 
into the feeder and pilling, use suitable guards over 
the troughs of tube feeders. Spread a pice of card- 
board or wood under each feeder to discourage the 
birds from scratching the litter into the feed. 

For 100 chicks, up to two weeks, provide 8 to 
9 feet of space at the feeder, give 15 feet at four 
weeks and 20 feet at 8 to 10 weeks. Count both 
sides of the trough. Check the growth and the 
consumption rates. Gradually put them on to 
grower mash m six to eight weeks. 

The Drink 

Did you know that the birds need a drink every 
15 to 20 minutes? To begin with, provide two 
four-litre contains per 100 chicks. They will need 
8 litre-waterers, when 10 weeks old. If the water 
is spilled over, the wet litter must be removed and 
dried. You can arrange the feeders just like the 
spokes in a wheel around the brooder and place 
waterer in-between. 

Fresh Air 

Poultry-keepers often complain that chicks 
raised on deep litter are troubled in the eyes. This 
may be due to the ammonia gas produced due to 
fermentation of droppings and litter. This will 
never happen if the room is well-ventilated. For 
healthy growth, fresh air is as essential for the chicks 
as the food and drinks. The house should neither 
be too dry nor too wet. Too much of [dryness can 
lead to poor feathering. If too wet, the litter will 
be dampy and the chicks might get coccidiosis. 

Enough Leg Space 

A good rule is to allow not less than one square 
foot of space per chick up to 10 weeks of age. If 
the space is short, half a sq. foot can be given up 
to 4 to 6 months and doubled thereafter. 

Chicks in small groups are best cared. Nor 
more than 300 chicks should be kept under one 
brooder. 


Continuous light is needed up to eight weeks. 
At first a dim light (40 watt) may be fitted below 
each hover. This will attract the birds to warmth 
and feed. When the brooder is removed 40 watt 
bulb for every 100 sq. feet of floor space should be 
provided. 

Artificial light at night will help the chicks eat 
more at that time. The practice will pay in summer 
as they do not like to eat during the hot days. 

It is advisable to get the day-old chicks vaeci- 
nated against Ranikhet disease. Some hatcheries 
supply vaccinated chicks on extra payment. Give 
the second vaccine at about 9 to 12 weeks. The 
Veterinarian can tell you what vaccines to give and 
at what time. It is advisable to have a gap of 10 
days between the two vaccines to avoid stress. 
Always deworm the birds before vaccinated. De- 
worming should, in fact, be done as a routine every 
6 to 8 weeks. 

All is well ? Are the chicks eating and drinking 
well ? Still you you cant’s take it easy. 

There may be some birds not coming up well. 
Cull out chicks with unheated navels and any 
deformity and also the weak ones. Remove the dis- 
eased ones as they will infect the others. Culling 
saves on feed. 

Sudden deaths, bloody droppings on the litter, 
pale beaks, ruffled feather and trembling indicate 
that the birds are attacked by one disease or the 
other. Treat the sicks chicks immediately with the 
help of a Veterinarian. 

Your watchful eyes and how you handle your 
delicate charge will count most in turning the baby 
chicks into best layers. If you are ready, count 
your profits light now by all means. (F.I.U.) 


Every thing comes to us from earth ; 
Every thing goes back to it. 

Knowledge and labour bring their fruits. 

J. Bujault 
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Poultry Ectoparasites 
•And 

Their Control 

P.R. Yadav 

Deptt. of Entomology , University 
of Udaipur , Rajasthan . 


Poultry birds are attacked by a wide variety of 
ectoparasites which range from temporary non- 
specific parasites like mosquitoes to specific para- 
sites like poultry ticks, mites and lice which spend 
their entire life on the birds and are closely restric- 
ted to poultry or related wild fowl. It is estimated 
that more than fifty per cent of the birds are lost 
annually due to diseases and pests. The control of 
poultry ectoparasites presents a more difficult prob- 
lem than other livestock essentially because poultry 
birds are more sensitive to the toxicity by pesticides 
used on them. Moreover, pesticide contaminated 
poultry products will be hazardous to the health of 
the human consumers. Naturally, therefore, pesti- 
cides should be used on birds to as minimum an 
extent as possible and only those pesticides should 
be used which are safer to warm blooded animals. 
In order to minimise the use of pesticides on poultry 
birds the poultry farmer should use better manage- 
ment practices keeping in view the life cycle and the 
habits of the various ectoparasites that attack the 
birds. The previous recommendations of using 
DDT and BHC for direct application on the birds 
should be avoided as it has now been conclusively 
proved that DDT accumulates in their body fat and 
may be carried in the eggs of treated birds, thus, 
causing health hazards to the consumers. During 
recent years a number of safer and better chemicals 
have been discovered but the information about 
them is widely scattered. The objective of this 
article is to summerise all the recent informations 
and recommendations for the benefit of poultry 
farmers. 

(1) Poultry Lice 

Lice is the most common external parasite of 
poultry. It is small wingless insect, grey or yello- 
wish in colour with flat body from top to bottom 
and possesses blunt head and six legs. It spends its 


life on the host birds moving about with absolute 
freedom. It is very prolific and one pair of lice 
may produce 12,000 young ones within a few 
months. The eggs are laid on the body and are 
attached to the feathers in clusters or nests. 

There are two kinds of lice viz. the bod> lice 
and the head lice. The body lice live mostly under 
the wings and around the vent. The head lice are 
confined to the head and the neck. 

Damage and smptoms : The lice cause constant 
irritation to the birds and keep them restless. The 
birds lose sleep and appetite and consequently the 
egg yield goes down. In acute cases the infested 
fowls appear drowsy with drooping wings and ruffled 
feathers. Young chicks may die of a heavy infes- 
tation. 

Prevention and control , All types of poultry lice 
can be easily controlled by insecticides. Treatment 
with them should be repeated till the parasites and 
their eggs are completely destroyed. The following 
control measures are recommended : 

1. Nicotine sulphate (40% solution) should be 
painted on the perches at about sunset when 
the birds go to roost. The fumes emitted 
kill the lice. 

2. Treat the walls ceilings and fixtures etc. 
with 1% malathion spray. While making this 
treatment, birds should be left in hen 
houses. 

3. Treat the housing with 4% malathion dust 
at the rate of 1 kg per 300 sq. feet of floor 
space to deep litter floors. This gives a very 
effective and lasting control of the poultry 
lice. 

4. The roosts should be painted with 3% mala- 
thion or 1% lindane solution in oil at the 
rate of 0.5 littre/100 linear feet of roosts. 
If solution in oil is not available, 1% water 
spray of lindane enough to wet the roosts 
completely may be useful. 

5. Heavily infected birds should be given a 
bath in insecticide solution. For this pur- 
pose the insecticide solution should be made 
in warm water with 30 gms. of sodium 
floride in 5 litres of water or 10 gms of 
derris in 5 litres of water. The heads of 
the birds should be dipped only once very 
quickly while rest of the body should be 
dipped for about one minute. Treating the 
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birds with 2.5% of malathion dust also 
controls the lice effectively. 

(2) Poultry Fleas 

Poultry fleas are very small, active, jumping 
insects with 3 pairs of legs and are dark brown or 
blackish in colour. They are found in clusters and 
keep their heads embedded in the skin, so that they 
can not be easily brushed off. The body of the flea 
is flat from side to side. Three species of fleas 
generally affect the poultry. Of these the stick flea 
is the most common in India. 

1 Damage and symptoms : The fleas are most 
abundant around the comb, wattles and eyes of the 
birds. Young birds are often killed. Egg laying 
capacity and growth of adult birds are greatly 
checked by the loss of blood and the irritation of 
their bites. 

Prevention and control : It is advisable to keep 
the dogs, rats and cats away from the birds as they 
may spread the infestation. However, if the infesta- 
tion has already taken place the following measures 
should be adopted to control it : 

1 . Fleas often breed in the soil and in order to 
stop their breeding, it is advisable to treat 
the floor of the hen houses with salt water. 
Birds should not be allowed to eat the salt 
as it is toxic to them. 

2. If the infestation is high effective control 
can be achieved by treating the litter, ground 
and the floor with 4% malathion dust at the 
rate of 2.5 kg per 100 square feet or 1% 
malathion spray enough to completely wet 
the treated surfaces. This method provides 
excellent control of all the types of fleas 
infesting poultry. 

3. If rapid control is desired apply 2% carbolic 
ointment to the masses of attached fleas. 
Care should be taken to keep the ointment 
away from the eyes of the birds. 

(3) Fowl Ticks 

The fowl tick is a pernicious parasite found 
throughout the country excepting the south. The 
tick is nocturnal in its habit and can live without 
feeding for nearly three years. It is comparatively 
more active and abundant during the springs and 
summer months. Fowl tick is also known as 'blue 
bug’, ‘ebode tick* and e topman\ 

Damage and symptoms : They feed at night for 
about an hour on the host and then retire after each 
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feed into the crevices. They suck the blood and 
cause anaemia in birds besides transmitting tick 
fever to them. Severe infestation can cause morta- 
lity of birds due to loss of blood and irritation. 
The feathers become dull, ragged and egg produc- 
tion is reduced or stopped. 

Control : Ticks are more difficult to control 
than other ectoparasites. For good control the 
following measures can be adopted : 

1. Apply with extreme thoroughness, if possible 
under high pressure, 3% malathion spray to 
the hen houses particularly the crevices. 
Birds should be kept away during spraying. 

2. Spray 0.5% solution of lindane or toxa- 
phene or chlordane to the roosting trees or 
out buildings infested with ticks. 

3. Walls, ceilings, roosts and nests should be 
wetted thoroughly with an acaricide spray 
at 2.25 litre per 1,000 sq. feet. 

4. Houses made of wood and brick should be 
sprayed or washed with the following emul- 
sion after thorough cleaning 

Soap— 1 part 
Kerosene oil — 3 parts 
Phenyl — 3 parts 
Hot water— 93 parts 

This emulsion should be used while hot. 

5. Painting or spraying walls and roosts with 
anthracine oil (Carbolineum) is a good and 
effective remedy. 

If this oil is used, poultry should be exclu- 
ded from the housing until the oil has dried 
into the wood, because it results in ‘Off 
odors' in the eggs of the birds. 

(4) Poultry Mites 

Mites attacking poultry are generally small in 
size and have four pairs of legs as against the three 
pairs possessed by the lice. Three different species 
of poultry mites are commonly found in India. 
These are red-mites, scaly-leg mites and depluming 
mites. They live in cracks near about the roosts, 
floors, walls or ceiling of the hen houses during the r 
day time. They remain inactive during winters and 
become active with the advent of spring* 

Damage and symptoms : Mites come out iu the 
night when the fowls are resting and suck their 

( Contd . on page 29) 
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Role Of Microorganisms 
In Soil Fertility And Plant Nutrition 
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The character of soil as a living body may be 
attributed^ to the presence of diversified groups of 
microorganisms in it. The importance of micro- 
organisms in soil can be elucidated from the fact 
that they carry out numerous biochemical processes 
of vital importance, including those involved in the 
transformations of nitrogen in soils, especially, the 
processes of ammonification, nitrification and nitro- 
gen fixation. These processes bring about the 
liberation of nitrogen, in an available form, from 
complex 'organic nitrogenous substances. The oxi- 
dation of ammonia to nitrate and the fixation of 
atmospheric nitrogen by microorganisms in soils is 
of paramount importance. (Nitrosomonas spp. 
and Nitrobacter spp. for nitrification, and Rhizo- 
bium and Azotobacter for fixation of atmospheric 
nitrogen, respectively). 

In the process of life activity of microorganisms, 
numerous bio-chemical processes are brought about 
in soil which are of considerable importonce in plant 
nutrition. Soil microorganisms transform enor- 
mous mass of organomineral debris and conti- 
nuously liberate/synthesize new substances. These 
microbes (Bact. fungi, actinomycetes and algae) in 
soil excrete varied types of active biocatalysts, meta- 
bolites, enzymes or organomineral debris, which 
ultimately helps in improvement of physical condi- 
tions of soil. The microbial enzymes are very 
reactive and their power of bringing about micro 
bial changes is tremendous. For instance, one 
molecule of catalase originating from micrococcus 
lysodelacal is capable of decomposing 19 million 
molecules of hydrogen peroxide in one minute 
(Alexander, 1961). 

Microorganisms play unique role in weathering 
of rocks and minerals, enrichment of soil in plant 
nutrients and maintenance of soil fertility. For 


example, the autochthonous microorganisms are 
capable of thriving on carbanaceous material for 
their energy, transform organic nitrogen, phos- 
phorus, sulphur and iron compounds in the simple 
inorganic compounds which are utilized by higher 
plants. Sulphur is oxidised through S-oxidizers 
(Thiobacillus spp.) iron through iron oxidizers 
(Ferrobocillus spp.) phosphorus through phospho- 
bacterin and nitrogen through Nitrosomonas spp. 
and Nitrobacter spp. (Waksman, 1957). 

Soil microorganisms, probably, have more 
amazing powers to survive under the adverse and 
varying temperature conditions than other form of 
life on the earth. The life activity of some of them 
ceases at temperature above 10°C (Psychrophiles) 
whereas, certain heat loving groups (Thermophiles) 
produce decay in compost heaps even at tempera- 
tures above 70°C (c.g., ciostridium thermocellum). 
Another group of microorganisms, lichens, fungi, 
actinomycetes alongwith green algae, colonise on 
the bare surface of rocks and weaken the rock 
constituents (Glazovskaya, 1950), whereas a net 
work of fungal hyphae result in the formation of 
Stable aggregates ultimately helping to increase the 
yield of crops. Hubbel and Staten (1951), observed 
that bacteria create the least relative amount of 
large soil aggregates, whereas actinonycetes are 17 
times more efficient than bacteria, fungi are the 
best of all for this purpose. The humic acid and 
certain polysacharides excreted by micro-organisms 
also improve the physical conditions of the soil. 

All microorganisms produce two types of enzy- 
mes, viz., extracellular and intracellular. The 
extra-cellular enzymes bring about hydrolytic ele- 
avages of complex molecules of proteins, cellulose* 
hemicellulose, lignin, fats and waxes etc. Hence 
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hydrolyses in soil can be called as digestive juices 
of soil. Other groups of enzymes (intracellular 
enzymes) carry out synthesis of proteins, carbo- 
hydrates etc. within the cell through endothermic 
reactions (e.g., oxidase and dehydrogenase). 

Microorganisms work in an intricate, but co- 
ordinated way, which can be had from an instance 
from cleavage of protein molecule, which are essen- 
tially mosaic of amino-acids, linked together by 
peptide bonds. Proteases or proteolytic enzymes 
(extracellular enzymes) cleave/brack down the 
protein molecules either at terminal ends (e.g., 
expopetidases) or at the middle of the molecule 
(e.g., endopeptidases). The sequence of the change 
is proteins— proteoses — peptones — peptides— amino- 
acids. Aminoacids, so liberated are either con- 
sumed by soil microorganisms or plants or deami- 
nized and decarbohylated resulting in the formation 
of ammonia (Waksman, 1957). The formation of 
ammonia in soil is one of the most vital biological 
processes-nitrification through participation of aero- 
bic Nitrosomonas spp. and nitrobacter spp. and 
The process results in the change of NH 3 -N via 
No 2 — N to No 3 -M and since crop plants normally 
utilize NH-N or N0 3 -N, the above microbial acti- 
vity in soil is solely responsible for nitrogen nutri- 
tion of plants. 

Unlike above process, moment soil moisture 
level rises more than 60 per cent of their water 
holding capacity, a host of denitrifying bacteria 
(e.g., Micrococcus dcnitrificans. Pseudomonas deni- 
trificans etc.) reduce the nitrate nitrogen into ele- 
mental/gaseous (N — N) nitrogen, which is normally 
of no use to plants and is lost into the atmosphere. 

Both symbiotic and non-symbiotic microorga- 
nisms (e.g., Rhizobia, aerobic, Azotobacter spp. and 
anaerobic clostridium spp., respectively) and blue 
green algae are responsible to a great extent for 
recuperation of nitrogen reserves in the soil. As 
high as 250 kg of nitrogen per hectare has been 
reported to be fixed by Rhizobium in association 
with grass clover. Biological fixation of nitrogen is 
more efficient and cheaper incomparison to that of 
industrial process which consumes lot of energy 
And in these days of energy crisis we should, there- 
fore, domesticate and prepetuate such useful soil 
microorganisms in our soils in order to economise 
the use of chemical fertilizers whose, prices have 
gone very high. “Azotobacterin”, “Phosphabac- 
terian” and “Nitragin” are some of the microbial 
fertilizers which if used properly, may result in 


efficient crop production and minimization of losses 
of chemical fertilizers. 

It has been confirmed that blue green algae also 
enriches soil with nitrogen and thus results in an 
increase in yield of rice. The addition of sulphur 
to alkali soils is beneficial only because of the acti- 
vity of the sulphur acidifying bacteria, which pro- 
duce H 2 S0 4 . The latter neutralize the alkalinity 
(Richard, 1954). The reaction has been predicted 
to be as follows : 

2S+ 20 2 =2S0 3 (Microbiological oxidation) ' (i) 

S0 3 +H 2 0-fH 2 S04 (ii) 

H 2 SO* + CaC0 3 = CaS0 4 + C0 2 + H 2 0 or (hi) 

H 2 S04+2CaC0 3 -CaS0,+Ca(HC03) 2 
2 Nax.+CaS0*-CaX 2 -HNa 2 S04 ^ (iv) 

Where X is the soil exchange complex. 

These microorganisms also transform sulphur of 
sulphur containing aminoacids to hydrogen sulphide 
under anaerobic conditions, while certain fungi 
under aerobic conditions carry out the sulphate as 
the ultimate produce of sulphur and plants use 
sulphur in the forms of S0 4 more efficiently. The 
organic acids and carbondioxide that are released 
by microbial decomposition render insoluble phos- 
phate and other unavailable compounds more avail- 
able to plants. There are reports that sulphur 
bacteria, purple bacteria, and blue green algae, in 
water-logged paddy soils, are responsible for N- 
fixation which is expected to be accelerated due to 
the presence of light. 

Thus from forgoing discussion it may be con- 
cluded that if the soils were deprived of microbial 
population then (i) the limited store of life giving 
nitrogenous compounds of soils would be exhausted 
(ii) some of the plant nutrient like, P,S, Mn, Fe, 
Ca, K etc., would be put out of circulation and 
become unavailable to plants, (iii). The break 
down/degradation of the complex substances of 
mineral and organic origin into simpler products/ 
forms, which constitute the interminable source of 
life on the planet would be stopped and thus it 
shall result in the covering of entire earth surface 
with dead mass or debris. And infact, all the life 
on the earth would be doomed to extinction. 
Finally, it can be concluded that the very character, 
of the normal soi] to support plant, animal or 
microbial population may be attributed to the 
presence in it of a slow stream of nutrients and micro- 
organisms in soil bring about numerous biochemical 
processes , which in turn keep this slow stream of nu- 
trients everflowing , 
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Calcium 

Calcium is absorbed as calcium ion. A deficiency 
of calcium manifests itself in the failure of terminal 
bud to develop. The same applies to the apical 
tips of the root, as a result plant growth ceases. 

Specific physiological functions performed by 
calcium are not clearly understood. It is a structural 
element and is present in the middle lamela as 
calcium pectate. It is immobile and its deficiency 
symptoms first appear on the young growing parts. 
Calcium is related to protein synthesis by its en- 
hancement of the uptake of nitrate nitrogen. Being a 
part of the^cell wall it gives strength to the straw of 
grain crops. It is also helpful in the development 
of root and seed formation. 

Generally, supply of calcium in most of the soils 
is adequate and artificial fertilization with calcium 
is not required. 

Magnesium 

Magnesium is absorbed in the form of Mag- 
nesium ion. It is a constituent of chlorophyll 
molecule. The importance of Magnesium is, there- 
fore, obvious because without chlorophyll green 
plant would fail to carry on photosynthesis. 

Magnesium appears to be related to phosphorus 
metabolism and is considered specific in the activa- 
tion of a number of plant enzymes. Magnesium is 
also related to the synthesis of oil. With sulphur 
it brings about significant increase in the oil content 
of several crops. 

Magnesium is an immobile element and thus is 
not easily translocated from older to younger plant 
parts. Consequently the symptoms of magnesium 
deficiency appear on younger leaves. One of the 
characteristics symptoms is interveinal chlorosis of 
the leaves in which only the veins remain green. 
General yellowing similar to nitrogen deficiency 
may also be produced. 

Magnesium fertilization is generally not needed 
as the soils contain adequate supplies. 

Sulphur 

Sulphur is absorbed by plant roots exclusively as 
sulphur ions. A deficiency of sulphur has a pro- 
nounced retarding effect on plant growth and results 
in uniformly chlorotic plants stunted, thin stemmed 
and spindly. These symptoms resemble those of 


nitrogen but unlike nitrogen, sulphur is not easily 
translocated. 

Among its specific functions may be mentioned 
synthesis of sulphur containing amino acids such as 
systeine, system, methionine. It is present in oils 
of plants of mustard and onion families. 

Sulphur fertilization would be essential with 
increasing use of high analysis fertilizers and high 
intensity crop rotations. Significant increases of 
yield and oil content of several crop have been 
obtained. 

Micronutrients 

Boron : It is absorbed as borate ion. It is 
required in small quantities for plants of bean 
families and also for brassicas. Boron is not readily 
translocated and the first visual symptoms of defi- 
ciency appear as cessation of growth of terminal 
bud followed by death of young leaves. Several 
root crops are affected by deficiency of boron in 
which the characteristic symptom is brown or black 
heart. 

The primary role of boron appears to be con- 
cerned with the uptake of calcium by roots and with 
its efficient use in the plant. 

The deficiency of boron can be prevented by the 
application of sodium borate or borax both as soil 
application or through foliage. In certain saline 
alkaline soils the injurious effects are due to the 
presence of toxic amounts of boron. 

Iron : Iron is absorbed mostly as Ferrous ion. 
It has a low availability in calcareous or alkaline 
soils and in acid soils containing high phosphate 
levels. Soybeans ^sorghums and vegetable crops 
iron exhibit deficiency. 

Iron is less mobile and the deficiency appears 
first on young leaves. Intraveinai chlorosis and in 
severe cases completely white leaves is characteristic 
of iron deficiency. 

It functions as activator of several enzymes 
systems. It also helps chlorophyll synthesis. Iron 
has been shown to be capable of partly replacing 
molybdenum. Its deficiency can be removed by soil 
application of Iron chelate or by foliar sprays of 
ferrous sulphate. 

Manganese: 

It is absorbed as Manganese ion. Like iron it 
is also relatively immobile. Deficiency symptoms 
appear first in the younger leaves. Interveinal 
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chlorosis in which lateral veins stand prominently 
green is its characteristic symptoms. 

It functions as an activator of numerous enzymes 
concerned with carbohydrate metabolism. Manganese 
is required by plants in small quantities. Large 
quantities are toxic. Its deficiency can be corrected 
by application of foliar sprays of manganese 
sulphate. 

Copper : Copper is absorbed by plants as cupric 
ion. Symptoms of deficiency vary with the crop. 
In com youngest leaves become yellow and stunted 
and as the deficiency become more severe the older 
leaves die back. In advance stages dead tissue 
appears along the tips and edges of the leaves similar 
to potassium deficiency. 

It is an activator of several enzymes. Its defi- 
ciency can be corrected by the application of copper 
sulphate either through soil or through foliage. 

Zinc -— Zinc is absorbed by plant as Zinc ion. It 
is the one micronutrient which is generally deficient 

in our soils. Symptoms of zinc deficiency have been 
observed in corn, sorghum, paddy, legumes, wheat, 
cotton and fruit trees. 

Zinc functions in plants largely as metal activator 
of enzymes. 

Molybdenum: 

Molybdenum is absorbed by plant roots as 
molybdate ion. It has special importance for such 
crops as alfa alfa, grasses, tomatoes, sweet potatoes, 
soybean, and vegetables including cauliflowers. 
Molybdenum is known to be specific for the activa- 
tion of enzyme Nitrate reductase and Zanthin oxi- 
dase. It is required by the Rhizobia for nitrogen 
fixation. It is also required by non legumes for 
nitrate reduction. 

Chlorine : The exact role of chlorine in plant 
nutrition is not definitely known. It is thought to be 
essential for the photosynthetic process. 

(Contd. form page 1 2) 

on very bright, thin leaf. The spots enlarge to about 
6 mm m diameter whilst retaining their circular 
shape, and may then be surrounded by a narrow 
border of bright yellow tissue (due to toxin) especi- 
ally if the affected leaf is of a deep-green colour. 
Later the spots enlarge to an irregular shape or may 
retain their circular form. At this stage there 
generally appear concentric rings or zonations in the 
dead tissue, and a broad ring of bright yellow round 


the spot. Under epidemic conditions large areas of 
tissue or even the whole leaf, may go brown and be 
destroyed. Minute dark brown dots containing 
conidia and conidiophores can be seen on the spots. 
The disease is also foundfas minute dark brown or, 
black spots on the stems, midribs, flower stalks and 
capsules of plants. Brown spot can also be destruc- 
tive in the barns. 

Mode of spread: The disease starts on the 
bottom leaves as they approach senescence, and then 
moves upwards. The most obvious condition which 
favours the disease is high atmospheric humidity 
with frequent rains. The disease starts from the 
spores in the infected plant debris. The secondary 
spread is by airborne condia. 

Control measures: Adequate control measures 
are not yet available. Prevention by using seed 
treated with silver nitrate, field hygiene and growing 
soundy fertilized crops on suitable soils is important. 
Spraying with copper fungicide starting at the first 
sign of infection will be useful in controlling the 
disease. 

6. Mosaic 

Mosaic of tobacco is caused by tobacco mosaic 
virus. This disease is very common in all tobacco 
growing areas causing enormous loss. 

Symptoms: Plants at all stages are attacked. 
The disease is characterised by the appearance of 
light and dark green areas on the leaves. Blistering 
and malformation of leaves are frequently seen. 
Sometimes necrotic brown spots or scorched patches 
may appear on leaves which may be much reduced 
in size. The growth of the infected plant is retarded. 
In severe infections the leaves are narrowed, pucke- 
red, thin and malformed. Partial sterility of infected 
plants may also be observed. The affected leaves 
get burnt during curing process. 

Mode of spread: The virus is sap transmissible 
and enters the host through wounds. Insect vector 
is not known. It has a wide host-range, affecting 
nearing 50 plant species belonging to 9 families. 
The virus is transmitted through freshly extracted 
tomato seeds but not through tobacco plants. The 
virus is easily transmitted by mechanical means 
(sap) and by wind and water in the field. Cultural' 
practices like topping or clipping cause wounds on 
the plant which become the portals of virus entry. 
Thus it helps in the spread of the disease from 
diseased to healthy plants. The virus is carried 
easily in cirgarettes, pipe, tobacco, implements and 
workers. 
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Control measures : As the virus is highly infec- 
tious, crop sanitation is very important. All infec- 
ted plant debris should be burnt. Wider spacing 
mpst be adopted to prevent leaf contact between 
plants. Infected plants should be rogued and 
destroyed both in the nursery and in the main field. 
All the solanaceous weeds susceptible to the virus 
should be destroyed. After handling tobacco 
plants, hands should be washed with soap before 
touching the other tobacco plants. Use of tabacco 
products like cigarettes, snuffs etc., by the workers 
in the field should be avoided. 

7. Leaf curl 

Leaf curl is caused by tobacco leaf curl virus. 
The virus is widespread in India. 

Symptoms: The disease usually appears in the 
field 4-6 weeks after transplanting. The disease is 
generally seen on transplanted crop in October- 
November. The disease causes dwarfing of the 
plant and reduction in leaf size, curling of the whole 
or portion of the leaf blade, thickening and greening 
of veins. Usually the thickened leaf blade exhibits 
vein-clearing symptoms. Enation and leaf-like 
outgrowths along the veins are also common. The 
inflorescence is greatly condensed and veins of the 
calyx green and thickened. 

Mode of spread: The virus is not transmitted 
by sap inoculation or seeds but it - is transmitted by 
the white-fly, Bemisia tabaci , The virus infects 
tomato s Petunia and other solanaceous host plants. 

Control measures: Removal and destruction of 
all solanaceous and other weed hosts is necessary to 
reduce the source of inoculum. Roguing of diseased 
plants in early stage is helpful. Application of 
superphosphate appears to increase the resistance of 
tobacco. The plants must be sprayed regularly to 
control the white-fly vector, starting in the nursery 
and continuing in the field, at 10-15 days intervals. 

8. Angular leaf spot 

The disease is caused by the bacterium, Pseudo- 
monas angulata. 

Symptoms: The disease occurs at any stage of 
, plant growth including nursery seedlings. On 
seedlings the first signs of the disease usually are 
several angular, dark-coloured spots on a single 
leaf. These spots are generally much smaller than 
those on mature plants and have a narrow, trans- 
lucent margin. On plants in the field the spots are 
characteristically angular and vary in size. As the 


disease advances the spots enlarge surrounded by 
chlorotic yellow haloes. Spots on dark tobacco are 
large and zonate. With age the centers may turn 
nearly white. Several spots may coalesce involving 
larger areas of the leaf. 

Mode of spread : The plant debris probably 
harbours the bacteria responsible for primary 
infection. The bacteria spread in the field by wind 
and splashing rains. Longer period of rainy weather 
with driving winds greatly favour the disease spread. 

Control measures : Control measures for this 
disease largely centre around the problem of obtain- 
ing healthy seedlings. Seed pods showing no sign 
of infection should always be selected for seed. Old 
tobacco refuse should not be used on seed beds. 

9. Broom rape or Orobanche 

Broom rape is a phenerogamic parasite on 
tobacco. This is a root parasite. Both indigenous 
and Virginia tobacco suffer losses ranging from 5 to 
85% due to this parasite. 

Symptoms : It appears singly or in clusters (up 
to 50 plants) around a few tobacco plants in a 
field. The affected plants are usually found in 
patches. Parasite seeds germinate when they come 
in contact with tobacco roots and form tubercles 
from the roots from which haustoria are formed. 
Below the soil, the parasitic shoots are found 
attached to tobacco plants and derive nourishment 
from them. Usually the parasite plant develops 5 
to 6 weeks after planting the tobacco. The parasite 
develops succulent yellow-coloured shoots (15-30 
cm height) with tiny scale-like purple or blue 
flowers. The pods are dark brown and each pro- 
duces hundreds of small seeds. The seeds shed in 
the soil and become viable for 2 to 3 years and 
germinate only when they come in contact with 
tobacco root. The affected tobacco plants are 
stunted and yellowish. Yield of affected plant is 
reduced considerably. Usually ratoon crop and 
tobacco raised during summer are not affected. In 
the irrigated crop it appears during January- 
Februry. 

Mode of spread : The seeds of this phanerogamic 
parasite which shed in the soil remain viable for 2 
to 3 years and germinate in contact with the 
tobacco roots and infect the tobacco plants. The 
parasite can also infect tomato, brinjal, datura, 
sunflower, Solanum xanthocarpum and other 
solanaceous hosts. 

Control measures : A three year rotation of crops 
including chilli may be followed. Chilli is immune 
to infection but it will induce the germination of 
parasitic seeds. The parasite can be eradicated by 
hand picking of the parasitic plants before flowering 
and seed formation. The collected parasitic plants 
should be burnt and destroyed in far off places. 
Spraying the soil with 25% copper sulphate solution 
has been reported to be useful in destroying the 
parasite. 
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( Contd . from page 1 7) 

in traditional moong growing areas the use of effi- 
cient strains of this culture brings about increase in 
yield. This culture can be obtained from any 
Agricultural Research Institute or Agricultural 
University in the country at nominal price. The 
instructions [for using this culture are printed on the 
cover of the packet. 

Sowing method 

Soon after preparing the field the sowing should 
be carried out, otherwise lack of moisture will result 
in poor germination. Sowing should be done 
either with the seed drill or behind the plough in 
the rows at a distance of 30 cm from each other. 
As the growth of the plants is arrested during 
summer season spacing wider than 30 cm would 
result in poor stand and consequently the low yield. 
After sowing the furrows should be covered with 
soil by planking. Twenty kilogram seed would be 
required for sowing in one hectare of land. The 
seed treated with rhizobium culture should not be 
exposed to hot sun light. Sowing should be done 
either in the morning hours or in the afternoon. 

Irrigations 

Irrigation is the most important input for sum- 
mer moong. First irrigation should be given 20-25 
days after sowing. In the loam and heavy soils 
and normal weather two more irrigations would be 
necessary at an interval of 15 days. However, in 
in the light soils or during exceptionally hot weather 
three irrigations at an interval of 10 days are 
required after the first irrigation. 

Weeding 

As compared to kharif season, weeds are less 
serious during summer. However, they bring loss 
to the crop during this season as well. One manual 
weeding, preferably after the first irrigation, is 
enough. At this stage the thinning of the plants in 
the dense rows can be carried out simultaneously. 
Where labour is a problem, weeds can be checked 
economically by chemicals. Lesso @ 2.0 kg a.i./ha 
and Promotryne @ 1.0 kg a.i./ha can be used 
successfully after sowing but before the germination. 

Protection from diseases and insect pests 

Among the diseases yellow mosaic is most se- 
rious. Jassids, beetles, white flies and borers bring 
heavy damage to the crop at different stages of 


growth. Single soil application of systema.ic in- 
sectidies, namely 5% disulfoton at the rate of 25- 
30 kg/ha. protects the crop from these pests for 
about 4-6 weeks. This insecticide also minimizes, 
the incidence of yellow mosaic disease. The treated 
crop should not be fed to the cattle as a green 
fodder on account of residual toxicity of the in- 
secticide. The cost of this chemical may fluctuate 
from Rs. 250-300/ha., but the benefit accrued by 
controlling the pest complex in achieving the yield 
potential is economical as only one to two quintals, 
increase in yield would meet its cost. In ^practice 
the increase in yield with the use of this insecticide 
is of the order of 5 to 6 quintals/ha. The initial 
cost of this insecticide appears to be prohibitive as 
compared to other insecticides, but its soil applica- 
tion would save frequent foliar application which 
may be necessary to protect the crop with other 
chemicals and may not be as efficient. 

In case the soil application is not given spraying 
the crop with 0.07% endasulfan or 0.1% lindane 
or 0.05% monocrotophos at an interval of 15 days 
may be necessary. 

Harvesting 

After 50-55 days of sowing, the pods start ma- 
turing. Since the fruiting and maturity are not 
synchronous and the pods shatter after drying 2-3 
pickings are required. In variety PS 7 the maturity 
is quite uniform and the pods also do not shatter, 
the picking can be carried out at one time or the 
crop can be harvested like other crops. After com- 
plete picking of the pods the plants should be turned 
down in the soil. This will add to the organic 
matter in the soil. 

Yield 

The pods can be threshed easily after drying. 
With the use of improved varieties and recommend- 
ed package of practices the yield of about 8-10 
quintals per hectare can be easily obtained during 
summer season. The yield can be considered to be 
low as compared to major rabi and kharif crops, 
but when the short duration of 60-70 days of the 
crop and utilisation of land between two seasons is* 
taken into consideration this yield is quite signi- 
ficant. Besides obtaining a good yield the fertility 
of the soil is improved and therefore, the succeed- 
ing .crop is benefited. Considering these facts 
raising of moong during the summer season is quite 
a profitable proposition. 
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{Contd. from page 16} 

(iv) Construction and equipping seed storage. 

(v) Seed packaging, shipping and transport. 

(vi) Quality control in storage. 

The overall interests of Indian agriculture would 
be well looked after if due care is given to proper 
organisation of a sound seed industry. Proper care 
should start from selection of crops, purity of 
varieties, quality checks at all stages of seed pro- 
duction, processing storage and distribution and 
overall "adequate arrangements for making these 
high quality seeds available to the farmers in the 
remote villages. As soon as the necessary tempo 
is created to build-up a sound seed industry capable 
of meeting full effective demand of the farmers, the 
country would be ushering into era of prosperity 
and plenty. 

{Contd. from page 18) 

40.8 Q grain/ha by corresponding triticale lines. 

Economical in Water use : Many triticale lines 
are covered with white waxy powder. This helps in 
reducing the loss of water from plant surface by 
reflecting back some of the solar radiation and also 
acting as barrier in vapour diffusion. Such charac- 
ters of crop plants are desirable in barani areas as 
the limited soil moisture could be used efficiently 
for long period. 

Large spike conducive for higher yield : It is 
general belief that large spikes of rabi cereals which 
contribute substantially for development of bold 
grains are quite useful in dryland areas. In the 
later phase of crop growth when lower leaves dry 
and wither due to high temperature and scarce soil 
moisture, the green spikes play pivotal role to 
manufacture food material which is directly utilized 
by developing grains. Triticale possesses larger 
spikes than wheat or barley, hence better for barani 
areas. 

{Contd. from page 22) 

blood through their sharp mouth parts. They 
remain hidden in day time, in their resting places. 
^The mites produce marked weakening and even 
death in heavily infested birds. The fluffy feathers 
around the tail become ragged, matted with masses 
of mite eggs and faces as well as scabs of skin. 
The fowls become drooping, pale about the head and 
they stop egg laying. Sitting hens and chicks often 
die. 


Prevention and control : Their prevention and 
control is comparatively easy and the following 
measures are recommended. 

1. The poultry house should be thoroughly 
cleaned. It should then be treated with 1% 
malathion spray at the rate of 5 to 10 litres 
per 1000 sq. feet or 5% malathion dust at 
the rate of 0.5 kg per 40 sq. feet of litres. 
Otherwise sulphur dust can be applied at 
2 kg per 100 sq. feet of floor space which 
will give excellent control. 

2. The birds should be treated with 0.5% 
malathion solution using about 5 litres per 
100 birds or by dusting with 1% malathion 
dust at the rate of 0.5 kg per 100 birds. 

3. The roosts should be painted with 40% 
nicotine sulphate or 3% malathion solution 
in oil at 100 ml per 150 linear feet. 

The spread of diseases, pests and other infesta- 
tions can be checked by taking the following simple 
precautions : 

1. Poultry house should be constructed in such 
a way so that they may be airy, free from 
cracks and crevices etc., which provides 
shelter to the pests. 

2. Houses should be thoroughly cleaned and 
treated with a suitable chemical before intro- 
ducing the birds. 

3. New birds should be treated with suitable 
chemicals before they are introduced in the 
flocks. 

4. Special care should be taken that neither 
the workmen nor their equipment carry any 
contamination of the pests. 

5. Wild birds should not be allowed to make 
nests around or inside poultry buildings as 
they may act as carriers of infestations to 
the poultry. 

6. The birds should be kept in isolation for 
some time in order to free the flock from 
temporary parasites. Thus, a ten day hold- 
ing of birds infested with fowl tick larvae 
will free the birds from these pests. The 
holding crates should be treated with suit- 
able chemicals or hot water after the isola- 
ted birds have been removed from them. 
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SWSTC afeatSTSp ®EtT?T ?R# 

gfsraTaT f?gg aara afa faaafisiHga if a^r sfk 
akan sjfts^rr^T^ aaTaf & aaat % gfatr at tragra 
% aftsnn fan nit i fag akara ataarna aaT3fr a 
fkma % nftng arts fir% i 

akara ataaraa aaT srat nnt anra a srfa ga? 
vko faat aaTape faat sfk ma fe?ar ant ana % 

3 o o fsprft | ggT ¥J?k if at aTaa Sflf I 

ana *r srfa ga? v faat fnira ?» aft- (atia) ar 
a faat a Tffgrara arafaiaa «. at (argaakara ) araa 
at gaaa Tfcft 1 1 akarc aar fsaa ag ?wft arftrg 
afr^: gg% ara ??at firarf an Nt aTf?g i f«ka aar ar 
fkwra aft ?ra ant a ai i nitarar % fa ara at at 
jfe gf I fa gfaff at ntaara if aaT ar fefara t 
gakt ngerT 1 1 fe?ara a fan fir sagaa araan, 
gnrfir?£TaH, afar, feirara sfk narfanTa aaTn anga; 

STFT ^T cRT 

snrtt Tfarsrm 

faSrnar aT gara | fa ara % %af if & aaT %aa 
a^a at % fag ma % saf aft jit an? faara an a;? 
^r ? 1 

ara aft sraat aaa snk an aar isaa aigatn an 
ara faaair at sranar if- anaT 1 1 fair ara gan ft 
arcft | ak ak *rk a?t i faa arna gaaTa «. ir w« 
afgaa % ata ?>ar 1 1 afaa if a? ana if nat faa- 
a% aa gangT if anar | faair aft at atg ga arat 
1 1 

aar ijaa aft srarat ntaarg % fit aTafanm. ara- 
nrfa fata, aarraaftaa, faaaaraaa ar aafra'afaaaira' 
#rft araara ? fkfr N aar arat a ara' i 

qfrraf aa >#fa ar f srraa-aarf«rara % at fefaaa 
% ?ft w aftf art atar«mr arr<# ^a aar Ararat 1 1 

f?r Nara =Etf aft ^ atar^ % afff arat 
araar aft arra% % ara aar% ssf aft arf af|a ^r?ar 
sraara srrawar 1 1 

arfraa ^t afarot an at^ax 
srata 

aara % aft? ara ar?ga aft rrrat aftraf ^rr arra | aa 
^a% asar aa a# 1 1 aa Naff % aarsnr arr atfear 


arar aaar 1 1 agaaraf ir aar aar | fa a??a at 
afcaa'f a asa atatajaa ?i: ara at ?t atfa atfea 
1 1 

aTsarn faat ar^aaTa a?ara aaata a fa^ a^ 
aataaf ir aar aar | fa 3 3 .° faa'r aaa at ara at 
faat a??a a^r afarat % asa a v faat aTat ar 
^ar firaT aa feaTar aa% aatfaa ataa % fa^ aaN 
a?ar 1 1 


aaw at aat faan 

afaaara afa fNafaaraa a ?ra if fr aqm at 
atafrta — {K% araa a^ir kr arat qa faaat faar 
faaT^ft 1 1 a? fa^a aara at aafaa tra-v srk aiar- 
aNt faaaf & ^rar a=s®t 1 1 

a? aarar aar | fa fa faaa a't aaa ir afa ?a? 
v faaaa afaftaa aanra faaal 1 1 

?a fa?a aT Nr a*ar a«rT afsar ?tar | afk it 
at atarf 33 %?stataa ?>at 1 1 aanra at qa-v fa?a % 
a.o a^ar:, aTraaNt % ao at at-v t vs o a» 
garar a 5® ao ar $a aarf faar arar | aafa faat 
gaaT ^ aiatqa-? & faa t arara a't aai afear fa?a 
a a^raa n° a® ar ga aarT faaT araT 1 1 faat at 
at gan; aar aaaa ?tat 1 1 

faai aaa ?vso faa if aa af aan; ft arat 1 1 a? 
aar aa atat | ark as-fw aasT ita'r at | i 

faaTat at aiataa-?!).^ ir afa ga? \v. faaraa 
aara a't aaraa faat faair a?| n,° 0 0 ^aa aT afaa- 
aa ara |aT i faat aaa ir afa qa? ataa aTa vs,foo 
aaa aa faa aaar 1 1 


qiff c£ ^TTf ^ 

VD O 

Hft a^rat at settst 

aaaar fa?faaraa % tarfaaf aT a?ar | fa gat 
t a^t ^ a aaarat at ^at ar ■ma faara ar aaat 
aa? rprsr ^ 3rr?n: faaTar aaaNa a?ar 1 1 
favrafaaraa if fa^ aa gsaaat a aar aaT | fa 
feaar aari ata a far? faar gaa gart ar?rT faat 
ir gfaal aT aaa aft &at a a?ar | i gfaai % gaa ' 
gat 3TT?rT at acrrar aa-a faar afk aa a??tir at ara 
a arar i 

tfaa a’tarat if a? at aTar aar I fa at' if aftta 
yra a aa ir aaaat at ?aat at aa? gra g^t 3 tt|R 
aft afaara ir ^arar faaTar araiaa aff i 
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^TTFft t 

srfsRi 

zjoxm fin f%| qi vm fegs fef 
spiral ststs ffs qi sikftfas fHTsfssTSS 
stssi-'R 


shtht % ssr sst srsts stss fts §q st sst si 
afsfkrsr si smisrsi % sns sis: sss ssss fl srsl 
| sfifs sssl st sss sfe qi stshss ssttht % fsq 
ss si Rq-Rar xrrar if stst ^trt sens sthss 1 1 
fsrl is if ssss sst siar if as! ars ( ? is st isir 
ss) ar^rr fssri st sfanTsI % ssrasis ss ssss vvs<> 
sis tsisi | an far s?sss sifs hsss sr ssss =1 
srfsss 1 1 is ssn s hs star sis, fans, itsshs, 
isra, ffiatsT, s|rpss, sen sis, sifsssr| sst apf 
qi si?sti insl if sis sts 1 1 js fssis< Is % sv 
fs% is srsri st ssist s sis f i is st sss ssts % 
fsq qs ssn % fir hot s fs%s ssti si frfi fsnrq 
srssrf stsI arffq sst sfssss qi srfsrs scsias 
S*SS | I SSf I SI'S SS ST f fa if srfisss STST if 
sss sist ssi sit fifsrs issi sssl % salts if 
sist is stst if %sl si sss ssssr 1 1 ss: is nit if 
qsf jfs fsSTS sssii Silt STf^q firsi asf I ss st 
afsrsss STST si f fs if SSS fl SS SSI air Si| % 
sssm ss ss st f rfs si qpss sis slit s fsq sf- 
fss SS s sssfs if SISI SI SS I 

ffs if sst it sisi ss % sss st ani % fsq sf 
srsst stsws | ft; ffs if ss si sfsrs % sfss sfss 

fl SSI fHIS itl SSOTS Iosifs HIT fj SSS flfs |l I 
ffs if ssf SS % stss si fsisfsfes fsfasf HIT 

SfISI SI SSST I I 

( ? ) swsr ssf hI stssr 

sisf sjs sss ss sst^s hit qs ft Sliri SI 
^sil sil ifl s 'jfs s qs sff s| ss sisf | i ss 
ssf ST% saf if Sf S5T1 ss slants sk salt ss 
STSf I I Sf Sft SS ssf SS % l[fs ^ sfss fssi if 
*STOT SfSISt I I SS1SSS SH si SS SISS SSST 'll 
sisl I I ISST fr sgf I ss s?f s sis si si llssl 
| I SS: is sfr SS si slfSI ssltssi I sfe St SI 
ssst | sst sit s flsm si st siist si sssi 1 1 

S| fw ssf mis ftl % ^1 S|ff fSlf SIS HS 


III # SfTSSI s st si ssst 1 1 salsn SSS SST 
sstsIhi |s is% fsq sfs sss fss ira I 1 

Bc-Yo |o STo St fit SI si SIS SS?II| St fs 
•S[fs if ^0 %o slo SS Sfll 'JSlf SI SSS | I SSS 
SS stfl SI STS SS SSS SISI STf|q ssfs SH s 
ssr sisf ss ft i qs sss if smsH sss ssil I 
sirs ss iHSi fs^i srlsl sfti ^fs siss fl mUt i 

( q ) *r? qw snfsmi sst ?sT?sf qs an isht 

ssf SI SS fsst 1STS si fsss sfss sss ss 
•$fs S S T SS if l|sr SSST fl sfss SSST sfss st 
flsr I SS STS SI ssss gfti SI ? O-? x sisi st Sit 
si srrfsst s si ssrH I ssf st ss %s s sfas sss 

SS SSST I SST ssst SSSS ST^S STST I Stfls 

ft srsl I I 

sfss hshi 'ffs I ss si Tfs ini % fsq 
snst SST SS SSTS ST SSS t I SSS5 is SST ssss 
is ss st ils isi sst stss sill I sissr ssitst 
fsa fts t I 

ITS % STI-STI si si 'fSli SST ffs fsms ss s 
sfis if sssstts ssfiss sist | fssl? SSfSSS ss 
sfss SSS SS V[fs SS SI SST IfST I sli ssst stss 
it sfis flsr 1 1 

(\) THOT STS (Mulching) 

SS ST OTSSS IcSlfl si ^fs st 3Slt SSf SI SST 
II i: st ss stss I sfe fist | i srs ^s i sst ffs 
si sst s in st star sfri sft fts <ttst | fss^: fs 

Silt SH st STSST flfSTS If Si | I STS ft SS % 

sfrs I ism sst fists if st sstsr sst fl srsl | 
sli ss si stss sisTfs sfss flsr 1 1 
('€) a e ar aiarsT Jf gntt 

Hltsl ffstff si S1SST sis: sfs fHI SST ss- 
lESST SfS ft SS fist I I sssfs % Sll HSt ssf si 
sft-sft fit ir sisstcss isnsf si srst | fsss 
ssisss SfS ft sff?s sh sf srsl | iti ffs ss s 


srsi qoi stTssi^i 


H 



fftq qira ft pt# 1 1 p?t pxptpt qt Ptqft fsr*ff ft 
srpt? srt fpqfpp fqpr pi pppt 1 1 sftpft p?tp ft 

Pfft ft iff? PPT P?TP PcR? ftp! | 5ft fe P?T spiff ft 
PTlf XI# p? qTP qXPT I I fpft fftq Pf PTPSPq | fft 
Pfxt qprrf qft ptp sftx *ftsf¥ qft P?t anf? amftft qft 
ffft ft fftqr fftr si# i fp fftPT % ^ ft Pfpft qft 
pt?t sftx fftpmaff qft ?psstt ft pfe ftqx iff? pft p?tp 
qfpq pt?t ft ppft | ppt ijfp ft pqfxpx p?t sqrqpft 
qt pftpi p? srrcft 1 1 ppp ft eft xefrm p?t ft fopft 
gfft ft xp fftqiqx qt q?i pxppt qi psttx fqPT pt 
P qpT | I 

(*) xftft pit %af 

pri# sftrt if P^t ftp st? ftft | pft qx pip % 
fpqxtp f?mi if irf qp arfftpt j© fftft?? fxt qx p?tp 
51 # | fftpft pxptp % fttpp if ppf qi pi# PfPX ftp 
% PTfX 3PP? Pft Plft PTPT | ftx fftft if ftfPP ftp! 

xfpi 1 1 ?p pqnx % Pifftpft ft qqfftp ?ftt ft?t qx q? 
PTfftqt if ftp ft qtst q! fftqpt xf # | fftpft qipftt- 
pttpp ft Pf tppt firxr^t 1 1 ?p% pfpfx?; pxptp q fttpp 
if qqfftp ?ftt xpf qft qp? pprr?q ft pfipq ft# 1 1 
ppf qq qq g?T ft fttqq pf ftr % pi? |pxt 
ftpi | fq qp ?qix fttfqq pxt qft fqp qqix gxfftq 
x=pt pip ft? qpqq srcRtexor, Pi???? qp gxqppix srt 
irf? qq ft qq ft sftx ij?t if sftfqp p? ?? q^mt % 
f%q srfewir sq-ifr? ft ^r% i f%q ffn^rffTfeer ?raf 
■R sqT? ?PT ^rffq i 

( ? ) frftr sfsff qJi 5m>T 

?Rr?t iswf ^ x?t ? wxtq; qft q;?TtT % fnq %cr qft 
^?r 7 if fR? et^ttr % ?5rf qft 3rTR?q>?rr ftffr 1 1 
sprl % ft% =?rffq ft ft?rir ftft R^xt ft eft 

5TT? <TXf| XeTX? X xft I ftft W ?IH f W FT? 

?rir fw ®xK qft rtw % irfxt ^rif sfxx ^ft 

^ Rteff % sr?it? TOi if R'fit Rrrexnxft xf? 1 1 qqr 
qft st^t cRff qft % ftq srat^XT ^T?t?R 
fxr ersrr 3T?ip;ft fftf ( Subsilers ) m Er?t? ft?T snerr 
1 1 ^ fqsxt ?Rr ’qxnir 5n^ 1 1 5t ?o ir ifto 

crqi iTfx =??r xtr^t 1 1 t? qft t?ixt €r fenf €r aiftirr 
q*r srqrrx fteft | ft if q-imerx fq xft qft 
qirsqix wxitxt cRT?r snaT 1 1 sftx gxx??rxf x?t 
qft «ft qiTHcrr srrsr 1 1 

®qift g?T ¥t fFTTf ?R% WI% if? V WK % ?T 

nm ?T gf fq str % ?? ftfr | ftt ft sHf qx 
xrft Xf ft I I v 3TRTX % Rtqxr R ft# # 3fffrr 5IXI 
?srt flTErrx’ir ?>?#^ex qx f ?tx t?f ?r 


fqxx gRT =q?TqT 5? 1 1 ?? ^rft? if? qft qo-^ 0 

%o #o ?r?r aqxx ?rft? if?# k°-^° %° #° ?qr 
qfxrf ft# | x#q q? v #ir i o -q° sf^r q?i ft ?Rrr 
| ii ft? r #ir ?ft ^?T # 3T^®r ?Xf ?%x? 1 1 qft 

%? if 'wfti % ???t? ?f?qi ft ?> sR^ q?? % ?ft 

qq? efts? pip; (rolling coulter) ?pt ?qft | i 

?# grxr p?t? ?i% fa# 1 ? ppp? |xt ??r 
pftt%?x p# xfxsror put sxqpprxt qft pi# % ftq ?ft 
P?P ftp | q? ?fpftp if PIP PXP % ftq 3lfp 
p?p ft? 1 1 ?®srx pi jftpT qp pirnxp fti§ PcP?p fi 

q? I ftp PTXIPt ^ fPTf PPT fpq>^ 

jptI % ftq snftP px^ 1 1 qipqi ftpr x#qp % ft 
pptp ft?t 1 1 fppif gipf % ftq PPP # qftpf # 
fxt % p^pix ppp-ppp PiPix % ftp pptp 5 rr p# 
1 1 qt? qp# pipi qftp f? # f xtp if pprix 

ftp! PI PP7PI 1 1 

pit % p? qp ftp ?iff q 5ft ft sftsr # #qi % 
qft ^ qfPl k ?tx gp: PP fp|t il pq ? i Pf qpp ^pt 
pip ft? ftPT pt pqipr | ftp% qfti qftp qffPi ppt 
ft i xft % Ptsrt qft ? °-?q xr° *ft<> PfXTPl qx ptp p 
PP t q pwft if pt ?ft 1 1 pf? iff # ftpt 5pftiit 
ft# ft pf ppqft qppt ?fsrq Pfxft qx p|t ptpt pifftr 
qpfft qppt PfXif % pp% gp ppqrx ^fp % ppx! ppf 
pq pft ?i qrpit i 

(q) 3^*3 ^I?TT3XPT (Stubble mulching) 
ijfq qft IP srqix sftPP (Stir) qx ?PT ftpp 
qpft % ppiip qePif? ppf qx qq qx? ??r ? ftpfr 
pRqftxp ?tx g?i qqsrxq qq ?ft pIx ftqpq ppi 
PP t qp fiPP Pf pip 55 stptpxp (Stubble mulc- 
hing) qfPTPr 1 1 ?f qq pxqp pp?tx |xt ?Tf? pft 
sixi ppi| 5 ? pqft | i p? qpr ftpT prffq ?1 ft fft 
arpxPI if qf 5 ft qft ft qi 5 pq I pft ftip %P PPI 
xtqq if qq p qq qftp fqpi? qxft ?iff q qpfft ?faq 

qpp ftPTPt ^ 55 ®TPTPXP Ijfq if fpp PTPT | I PP- 

xpqq g?t ?qx?TP ppt Pifttqxp ps appi 1 1 pp?i 

pft ?IXT qq % qp ^Plfp'f ?RI pf qip qPP PPTPT 
PT PqPT I I fPlf PPT fpqpf-gSTf q PPP Pf 31IP5PP 
f> 5PPI | ft pp?qfpq HPPIPXP ql fxftp X?T sift I 
|Plf % P? ^t ft Ptfq PPP qt qp % qp PIPI qx,- 
pip ft ft? q> qp fiqfp if xsi ? ft ppqr pptp ppr- 
Pigpq ft ptp i qfft if P>ft pft pftt qppt qft Pft % 
fpq qfp; % q% qt fit c:o-? OO %o fto pq ffft I I 
qft ft fpqft f| fpgt pfftfti % pft if ppfxpp qpp ft 
(ftp g«5 ft px) 


qipx qup PifftpiP? 



STSTf ^ 

<srto gto m^T, mri m%m a?? ft 

ftkra aiaa aaftsrra akR-aas; 


aat if srfsra: a?aTaa ar c a ark % Prft aa RTaaaar 

I k RaR if Rift RR aTR RRT RW ftt fR RR aar 

%x ark ^r Raa: aara ak i far * tr art %at if 
oRpT RT3 % Pk RR a^R mvz, aRt, 3R<3T atR, TR 
aar ftt?f % faaaa snfa rrftt srraaaar af^ftr ar sma 
ft? | ak aRT 3?f srk %a if JfraaaRt ft faaaa <K 
ar faira sara ftar anga ark pir wr srak srra ftt 
ahft farf %a ft ftt af |, garaaaK r fftawa Praia 
btrsiw 1 1 Prt irraaaR Praaa ft snaaa fafsr ft 
aa^r sttr crr afsa | aaik %a if wraaakt ftt 
faat aaaT as Rat | ft: arftt-a:ftt sir % akfr ftt aaf 
%a if rfiaaaR ft fftarf a?ft | i 

ftrata araa sr;jftaR ftrara ar Park a;f aaf & 
ara ftt rfrefr atf rjfft if Rcaaarff % Praam ar fairer 
aa faar ar rfr | aar fafaR aaatar afhrfsrat ft ska ft 
W ara ftt RaRfr stir ftt ar aft |, ft: ftta ftt afsfsr 
kaftt inar if fas aaa aa if sats ak ir srfsr^ aa- 
fttat fas ftat, fasft asft arir saar aft fir rrraaaTrt 
r %a if sfaa ir afsra Pram ftsa ft aft 1 f *r aRa 
f ft: sir ftt fttftt fart at ss ir ftt ark | #3 an ftt 
rftat |arf ^wt ^ftr r gsrr |«xt str r prf R?t aft 
af ^fir r 1 fa 'TTa'ir ft: wa at faftraf % atf ara *pt 
w t aaa arft ar^ sraaaaR srRa-3Rra ft^ | arta 
sfta aT? if ftR 3tR Rnfaat at rfaaT af% rwat 1 1 

^ftr aa tfaat aarfa jRarrara rr ^aat srfaa 
rf^ar if Raft f ft: ar^aa aaar ira aaTfa % a^aaarff 
at aaar %a if aft a aaTa? aft-aft aata ftat f 1 ia 
afaftafa if afaat arat % ara arfara ^aaaaia at 
aaa f ak aaat awr ft aft aaa f ftag; aftft rjfa 
aa aft aara ffa arat aa% faTf at rt aft f, 
ansra aarfir % saaaaR aai arfaa ft ^aaaara 
srfsra aaar ft aa% f 1 aft aft aaa ^at ^fft aft aaT- 
aR %a ft arat fora afar f fs aara aar arat ft saa 
=iaaaaaR aaft fft aaa aft f 1 afftataarfa ft j ® 
^aaaaaR ft ara ft aa aft | at aat ftt afear ft ft 


arft f fa r aaaT faara faTa aa ir araa f 1 rt aa:p. 
faffta afafaaraat ft fafa^a aaa aft arat ft faaaa 
ft ftft aaaaaR araa ftafkat aa aara aaaT arffft ft 
%a ft 'aft faaaa aa aft aai aft aaft aft ®aaaaRt 
ftt %a ft aaa ft fta: aft 1 ia aftr ft aat ? s.« ^ ft 
ara ftt arar fa?a arat ftt at ^fa ft fsa^at fafsr ir 
far# Rift aar aaft fafa?a gaaaara aTsra: sftafEra't 
ftt fapRa arar ft aata aR% aaftt aaatfaar ar srsaaa 
fftar aar ftar fa faar araftt ft raR 1 1 wa Rtsm ft 
atarkartaa/ -r, v-ftt (ft«ma ftt) aar ftrarfaa ^,v- 
ftt r aata fta ft str ftt |arf ft aaa {« aar R 
ak Vo faa aa kar aar ar aafa ftftaatara, sapr- 
aftta, qfRraa (ftt R^), at H v 5 .° srk ataaaR ar 
aata farf ft % faa aTa fftar aar ar 1 aaa a?> 
rta: ftt ^aaaaR %a ft aft aa ara ft, r% aata ft 
aaa ft fta ft 'R-l fto ftto arat aTaa xm aaT aT ftta 
arftaia srtafaat ftt aara ^a ir qTat ft fef r aaT ar 1 
arat ftt arar fta ft aaraa Raa aftt af at aar arfa 
arat af r a ar aft kft s aa?ar ftt af at ark fttafa 
Rfea: ft afaq: ffa ft Raaa aa aft 1 

aft fa arft f aagaf afaa aat ^aaaaR ar?ra sfta- 
faat ft ftPaatara, 5|araak, rrfarraa, at ? 5.^5.° aaT 
atarPra ^,v-ftr<> a:r saaaaR Praaa ft 3 ret aaR aaaT 
f 1 atatf faa / ^v-fk ftfaraR Rfaa: fafiraa 
ft aRa aaa ar; afaaa aarra faRa afftaraa: aaa ft 
aat ar# i 

aar aRftt ft 5asa f araTf ft aaa faft aft srfcr 
aa ataa waaaakf r gwr aaa at ?a at ataPrat ft 
aaarfaa aa ft afaa faaar f fair af rw ftar f k 
araaaR ft a faa Praaa ft faR aara afaaa aft f 
aft faar aaaaaR faaaa ft ^Raft fa ataf akrfaaf 
ft aftta sirt qa aa ir ftt afsrR aaa ft afe arl a| 
aar aaft afaR srafa at aa ft ftt rr afe afwa 
srpraak ^a atarPra+t, y -^t° ^ srata ft 'apa 

far i 


arrfta ^ arkarfta 
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l — qifi srmf qfr 
? — q 7 qq fstc'jM qs? 

?qfr q^cf^q sqrq ^q q>q qrq q^ | ft? aaprqqfft 
qff ? ftreft fwqftq qrar srfq |qsq q?Y ?q % srqfq ^ if 
?.vc fwsffq qrarr % gqrnrSr arfsRjqqsrsrr'ertitqt | sra: 
qfqf qff ^jftr if a^preark q?f qfr man qq fq?rq sqrq 
qrqqr qrf^- qafrft? srftrqr ftpqiqfq qrarr % srqfq grqr 
5 !% arsqqr 375757 57 % ETPT % a?iq 5 T qhff Trq 3 Tf ftcT qfsff 
qq fq% fqqffqq qq 3TfeR? sr^T? qf =rrr 3rfq qgq % 37 jfkr 
^t? 5 r qq qfsr srqqq?? qq frqq fqqq sfftrq qfqqrq qrqq 
a?i qqsr tt sft q?qr arsr qrqqf ir qqcq |, srsr a^ak 
qft ?.K ftrart fwaffar qrai 7 qq srqfq qfsft qff ^ftr qq 
affftcr ftrq 57=577 qq pit % % f?q fT? fcqr 557 qf 
fqfirqq q?T et^tt^ arftw q®T ark srfq fqrf qq- 
qfqq qfsr amr qrq ff qf qfkrrqq: qqar qrq srqqr 
gf 1 srq: ft?qf qf sfkfsr % srqfq if ?req q|% qgf 
qrarr qf 5 rrqqr=ft srisq qw 37755557 | qrfq? %q if arfkqr 


? — 501 fqqsrq 
x — f=T5fq fqqqq qgf 

ir srfsrq? wrqqqTT q?T fqqqq |f srk ^5577 fqqsrr 57575 
q?qq qq R?q qf 1 

srfqifqq+V 1 ^ ^ srqfq %q if wf % qqk % R% 

557 Vo f?q 51 ? 55797: fqqr qqr 57 37 qft? sftftffsrfcT 

q?r qqfq gqrf % ? 0 feq f if ft?qr qqi sftq w 
qqq %q if gqqqqir «r 1 sftqrftra §ttt qrfqq 
qsrrftr % srqqqrff q?r q^sr fqqqq qr c q |stt 1 5# fir 
arif if qq^ fi% % rfqe qqr qT?qq qsnfq % ^qqqqiff 
?t fqqqq ^,v-^t ?nr |frl % v 0 f?? 5 Tf srqfq q?q^ 
qT sr^er qi'qr p=r 1 %s q^f^rq if e^HTaartf qqT srfqi- 
fqq+^,v-?f % qqtq ws qqar qq qqfqarqq? qfw»p 
ftmi 1 %ftqqt^Tf ?.i( ftraft ftF-qi?frq qigrr, ?rf ?s. x s.° 
q«rr fftqreq aft ? ft??ft femffar qrai qfq ^ 
q < q qqfq q?qft qq qiqr qqr ft> grqqqr< fqifqqr qqi 
qqsr q q?i ?q% gr^r 37=5=57 qfroim | 3 ri i 3757: fif 
(trq ^6 n qr) 




q; 7 qq tras qqfqqrife 



struts #r 

*\ *v ^ 

arwr wr few 

%WWIo 5 Wit #wt 

«rra^ qw 5 fo ffer'w>< 
war gw fifw ~wrww srgwrw, 

W : J W’l 7 ' WIUK Wft wWlfwWI fWo %o, WRJT-R 

fwwww =r?r 5 - 3 ?., ir fwwww wtw wsiTfwwr sft twws 
ir Pt^t^tt Tfsrr i ag wj gw qwr wwwt ws fwwwiT Tit w: 

WTW W WTWT WTWT |, fwWT WIT WWTWT WWT I 7 T#, WTW 

fw ww w,w=w t ! i 5 ? wwitt fft%~r (w?) gw wt%w (*tf) 
wif fwwrwiT fwswiw wtw fwwr wwt i gwir if % wfsrwr 
wtw wir gw Tit k ggr w?w wrw wn gw wtwt WRT | i 

fW WWWT WPR !T=f wTW Wiwf WWTT % Wft WTfw ir TRW 

gw sftw wrfw wn fw;r%wr fwwrfww fwrwr wwt i fwwwiw if wt 
fw?rf WW W|f WIT WWT gw: fw|Tf gw TTf WIT WTWT WRr 

1 1 wttwww it ?frw wrfwr %ww gffr siwf if wwr 
t w?t firwrf wit fwirrw gfwsrrg gw Trwrwfwwr wwtwi 
wfww wtwt Jr wtr ?t w% i ww: ww arwt it wgt w eft 
tr* sftr w twtwi wit fwirw gfwsrr fr gwi ^wt wit 
OTR?r toi I fwrm wrw 'ttrY wwt wtw uwtwi wit 
wtwwwwiwt |T, fr5%Ti fr gwi grit writ | fwwir wrwf gw 
WTir writ 1 1 

?wtt ww w wrw: wt % gi; ^ gw wrwww wr- 
wr Wf % sr %ww wwt % WRT WT |t fWWT |tif | w 
WWITT WTW: WW? WW ffw TT UTW WW fwweft | R 

wwV 'nnw sftw ir snrft f , qr^g fT 2 %w w gw 
?rft wrwr wTcir 1 1 wFrrfwrr sf w wwww ir| % 
^trt wqw | i ^wwt %rfr firfw^r $f ar ir wr wt wr 
frwefi 1 1 gsw sf ^'r ir wtwfspRr % gfw wttw, irrwi 
WRft ^tw, rrfrr arm ?r 1 wt srfarw fwrrir srfsrqr 
www. giw ws ^riTit ?rw wtwt gT ^t? qr?ft wi 
wqwlw, ^fw ir ww wwt tt ^'iw % www wt afWTT snR 
% wttw 1 1 

5twtt 3-qfrw; ariTff qw s^r ^ Tig% |q <j;^f- 
w^f co % %wr !»« irowVo ciw grf«rw ftrft 
| riiR ^ giw gw ww frdr | wr wig ir w^f ®;w 
wrfT q-fwi | feSrww wt %wt fw?r srwiR % wt wrw wrrwr 
TfFarwr www ftrwT wwt 1 1 

l^ww^w wsfw wgwT wwt % wfarw-qfswwt sf w S 
ffww | aftr srtrfr, wiwftw, ^twr fwwf ir wwt 


jr.SU % 1 s 5 ! *5^ T‘\ ^*,T iR "'HTUT % ^>li o 1 

£\%m 

%rf TJ iTR: ~m *fR ¥ s-T 

ww 7 r g • r -/r wfw ww w% wtw k i w? 'ffw ^fw 
w wwt I arrr nik www w|iw wrwr wrwr | w~q?i ’ffw 

|tw k TIW f^ir WW 'JT~W wfrH WWW WT WW WTWT | 
WWT WTW 5TW WT WTWF WW WfWI WTWT I IWW fSTWW WT 

%wr wqiwwr gww wfr qw wr wwwr 1 1 

STfW: -R i-fW 

^ WWWW WWTWi W TTWT WTWt 

I WW *ffw ^ TW WT WIWT I IWW ff (WTW) W WWT 

wfewR fw^w wr -ffw ottwV I ww gfw wira w§;tt fnft 

I afR WTW WTWTf fwWWr I I 1WW WW-STTTW WWT RlW 

arw wt wiwr arfsrw i'twt | rtwi wrw. wwwf wgjr | sww 
few%w ww %wt fwwT fwwrt % wwwwt'jwwt w?r wr 
wqrwt | i 

3 T?w: ^ ithtItt 

iwwir wtw: wfWT ^;fir | w§ fwww srwwr wwtwt 
wtwt w wrwr wrt | ?wwr tw wit fr tw ir w^tt ^;t 
tw wwr wtwt wrwr | i iww wrw srw wwt ww-arTw 
?rwwr wrws ^Fw ir ww frwr 1 1 wrw ir ww wtw wt 
fwwrt wr 3 itwswwwt wfwt 1 1 

rffw; v :^fir 

5W ^;fw WIT TW WfTT WTWT C T?rT I ^ WTWWWWI 

w?w"f wR WTwr ww wwww, wirTwiTW, wtctwt wftrwr 
WTwt wTffr | i fww?r wrw ^fw w^ir | gwww gw 
wfwwTT wrww % wwtw | ?wwFr gwwT WSW WTTW % =WWI 
wwww gwr ir wit wt | i fwwwiw wit wfwfww %wr % 4 \ ^fw 
^ sra^r wt? frwt 1 1 

?W WWTT wrf artr WWWf T[fw fwwww WT %wt % fwg 
wwfrrw I ^WW fWWTf wit WWTW wff Wfcft | I 

I^tI wwt smu 

srfwfww (wittwt) af wf w fww%w wt gsrrf arwswT 
k f;wi: wt wtwr wwtt? k wwr wwi wwrwr wit %wt wrffg 
wiw fwwwt wt ftwt wwwt ^t wwtwit wwr ?tat 

WTWWt I Ro 3TWWWT % TTWWW WTTTWt ST oft W |3TTt WWTR 
WIT WWT WTf?g I 

%cT 5 pt #WTTt 

gf^T^wg- % awwf W rwttwi W WIW WIWW WWT% I STW: 

ww, fww srwwT wwtt wit %at wiTir 1 1 fww sf # w »tf 

\K 


witwt gi¥ wTfwwrirw 



am aft garq ftat | aaat raffr a mat Ria | %a at 
aar(t awa aaa aaa tot mma | ct«tt 3-v wr 
amt % ta aaR |t wiaT | at sfff a faSR a awtt- 
asa araTaR aara wair | faff qarea afar fat ir wat if 
awa | i 

f*lf fefo 

garf if fir qrraY 1 1 qa% fwq fw % arts ara 
armaR a>aa 1 1 f aaa-afara Mfr ar garf % fwq 
Star af nT I I 

srfa at tttwt 

l«o fromo cfrsr at masaarar srfa |° ftct| i 
agaar qa gart % aaa % srgaK qaat arm a aara 
ama fraT afar 1 1 qgqt araT 5o-r<° from® afa 
|o aar at ft aarat 1 1 

mz ^ at^T 

qa? a i q?gw fta % qrraw frifr w % farq gfra ma 
at aim qrr ma aja fr sfRr 1 1 gR? sf at if aaaqt % 
aata % afirq? ma arm qrfar % frq srqar^cf mama? | 
ft; aaqt Tiff aT3T Srsfr^T at 3TW I mama? aT3T it f® 
ma aft ftar mfaar afeatw % an rat ssf at if wr qt 
arm ar aga fr agar | aatar % m&R qa ag a«t 

STTcT I fr 3RRt sfat if Vo fro mo PfsTSR, 3° fro 

Trro qmqfRa am qo fro mo qtarar tqR fai:%w at 
aqsr waaa iff % aaraa mm ft 1 1 gfrawm % sra 
if srotaf ^ maR qa f|ttw % frq artrat sf erf if 
arfaarir srfsrm fro m® agara, v® fromo qmqtaa 
aar 3 o fro mo qtarataR sR^taqsr arm at m 
TT^Tft 1 1 

mz I# aft fafa 

graft sf erf if srre gft ftftr m mrsr spr^ 
7'rnq qfm 1 3R: wra mr ?rqq j© fatrn maf q?r sma 
if qgm srrmaqr | t?r mRrfmr qft q^q; mm 

a? if ^tt mff q sft fr #sr if sfqr ^ af% aq? qf 
frs% aff % af% aqr qa qiat ?M mr aq- 

qfa qR ?fr i aamfra q?r qqffr feaqiTa qft aqa 
amir if tffTmr fm | i qa?qfr?r qa qfsiqr qff 'jrt arar 
aarf %■ mra ir ^?rr ariff q i aRiar «f af # fef qrra 
sa if aaaa^r % mfra % rnfaqr frfr ffaf | am mra 
aa aim fraf 1 1 

mTq<raTT 

sraa wTqaaR mr ana at aaqft frmf q?fr tn mr 
qrqi qR ^ar mffq aatfr ^ gaa qmqr q?t ma qa qrat 


ataf m aqata q;Ta | faair aqa a;q fr mat 1 1 

maaf 

qiqq itff ^ afaq; fea iraF | la aqaa sr? 
gaf^ qfr fr q?t arfaat faanf ^a aa at fra^a qft 
qrmf qra irat arffq i 

Raar 

^ta fqa ; aaaqr ft mat | ^a q?t aqa v» 
ir ^o frama aqr ftat | aatat a msrR qa aT^rat sf at 
a fro%a qft srfn^aa aqa 3 5 . faa° a fa I® arm ft 1 1 

+ c 

RTfaai 

^aa a^at qa atat atat ama afr arfaat faqrfaa 
at at | saa aRfaaat, armt, ataax, aT^q v-v mfa 
arfaat faqifaa at at | at fa ^a aaa atfam a?aa 
ma sfa qa atat fa a faqafaanaa, qaaaa, aatara ir 
faa gq^r 1 1 
ataffTar 

fa&%a tf qa art mtr faarara aaim aar I qa 
aaaa qgif atat % gat qrr aaaa far | af faarfaat 
% qfa-at«jt | af 5a art % anma qaa aafaa |aT 
| aatfr xii qfr qraa T tat at srfafrat I i arrfr 
giTRqa a q^ft-afr f© mfaat a mt na m ama 

aar 1 1 afaaqff ir qqr ataiat arfr aiat at at fr 
iTsp frsra faatfaar srt 'laat 1 1 af tf % arRa anar 
| oft fr ofrigma | qa?5 m faa%a atat af ata T rt 
qff faarqia faqifaa fqrm aar | at ^tat an afamat I i 
fan: ag ^ srat fqrat fra m aatq a?t a^r aar 1 1 

ftam gar gf ^aata 

fat%a ^at srfaqi arq; faaar ir aaTa ara qrr gaa 
qgw qaqtT ataq; gw | wt fr agca qa qigm % fwq 
fifra aaatat 1 1 qaa ma: q 0 afawa atata qrar wrfr 
| sft fr arm qiawf qt gwar if wa af qmra 1 3 
afirwa, 3ft afawa, aawr ?o qfawa war maw % 
c qfawa atsta ir qrffr at gwf oarar k i qaa grata 
ir rnmaq? aat qatat-wpa gaaa; wrarfaa gfaw arm 
if(^moi ^o wo atata) arar wrar I i arnfamr 
% agair qa% atata m gw w^tv gp- aara if Ji»t w 
attta waT aaa wrar 1 1 

qa% wfafaTF qa% arfr a 31--%, faaa at net aarr 
at m aarat 1 1 gtata at srfaamr % wrw faa%w % 
sn^ ir aama fw^ ar fra snaarfaa; ^q ir |»rj artfR 
aara % frq aata a maT wt aft 1 1 srm wrar ararft 
wir qTarsr, gft, fa^a, wrfa a^war gaa. srmj, frpa 
% aaR farq m a| 1 1 


tpraa qq? qrfraraa 



%TT 3 5IW 

wr srm wt to ? 

g^r srs- w'^fw 

wfRW d? fnimw ffa toiwwr wtwt, wwk wrwjt (fnfrc) 


fdr,d ??wd §§ wgfa Jr dar toot wt nfR 
f?d f?? ?far wr Tfr | afk df q? dsn d*r wr 
TOremaff % totrr % fwq fnfeR otto % ?d? dsn 

TOOT TOTR? SRfTO if Wfe wd wif | I ?f ?f? ft 

wmrgw ^ 1 1 to?| totrt wt ?tot qfw |, r fefwt 
'ftsrr toot ??rqd % ttrstr t|?t i q? rr?t % 
towr if qw WRWTd ?ff Tfir % wtow wr fer fern? 
tow srd*r Sr iRft-rid ^ wr nsir | fwnir wd-wd 
sRcrofecr wrorq w? sricfY | ?f amRsnd sir %wr 
fa® ftd 1 1 sra: tow wr ^tsti % wr-wr fenrd wr 
andt towt lfi|i wmd w sqqfiT if wrwt ar?- 
uRt tow% d sirowi | i 

ferim % stow % dsrr toot ??ti jff wt d? sfd 

Jr f?TOW fWTO WT OTTO | — WR? pRWT TOTRW, TO?? 

wd wt fetwr tour aftR wrw*r to f?#wr totttot i 

fww wtnwTfw, ffem wr^R, ht^pr, q*ftw, q s rr- 
#w fenf?, TOffer, irkp r, qrorfaTOT, anf? str? Mir 
TORfff d wd Jr ant 1 1 do d° do, do t^o d° 
wdnror, troRwk, weft?, jttwtM?, sTfird? anf? 
qsqq wd % f# totr? 1 1 qRdsrn, TOwddRRW, 
qRdTOro, ara totr?, fnwtdn, anf? and wa Mir 
TOTRa | I 

arft feaR iw dsrr toot ?mq d % ada if arar- 
ot %?Rd wk waw to d % wgw f? aw wtftra % 

3Rd fpiWT TO aw? I I Mir RRd d dd R 

to d? TORd to nm R^-TOq; wff fwro ft d toto 
wr; fora ?r wrffq; crrfw dr, tost, tot snfe % d% 
if % wd % 5fdir if ^ 3tr str i to TORd d tor 
to, WR TOTOft, ard, q%d, q* to qrwg; wrto % 
*fx Pud qTOcr fd«R TOif to towt to t wi 
wrffq i tot to>t % ?r wtwt d^, dd, fed and to 
qrd d nkr wrn if ®RfR n§t toto wrffq i ^ 
tor if m? drr wrffq nr nR to dn rnffo; i 

dtrr toot TOtqd % toR % wnn d qnd wr- 


srrd to:to to srron | i tor^ % rw d sd r s^tot 
dw^ tor sRf nf wR tow qT ^tow w afk ^w % 
d totto wt ar to i TOind wt fR n wd n ot i nft 

TOTO ft d TOITO SRtn % TOR % STfTO%, TOf?, 
toPtoto, djon, anfe to RnfR to i srdn % wnn 
TOkWf wt f nr % nw % fep- wro ^fWT TOffq mfe 
TORn dw nr tot TOk tt q if wr i dar toot nn 

R TO TO TOTO qfe WR wd-TOd SRnf ft WR 

d TOf nf ir wwro wd tow nff to i tot srdn % 

TOR WR-TR afk HRTR Wft TO I TTWR % TO? 3 Td 
TOR % TOW Wt gTTT TOW # dT TOT ?dt Wt WRW % 

tow to w i tr'r % nr? d fq ttotot dw d n?r, 

WTWR STTf? if TOTfq W TOW ?flw TOTO d? TOC TOrif 
TOW ? I WfT TOR If TO TO TO % TOW ?tW d?W if 

WRdnn wt ndn wd n to i rito ir wrarfd wtw 
wfawd wi sdn wotr w tot ir tot qw TTRTf to? ft 
to 1 

q?d TTRTOd % to? d nf? dar toot tottot 

rrjR % wffT if dw TO WR d TRTOR W WTOTO 

wrffq 1 qw PrwR nn ww if wd? qwrn ttr ndt d 
nwd, nnw to to?? wt dw Prwd ir w ft wrnd 1 
to?| nf? dd fntir ttocr % otr if ft w to XfT 
ft d d arwn it w wt;i% d wrow ?ff 1 1 sid 
% fwq s?r ww fen wt tottot 1 1 w ft? % nr? trww 
fwwr?T wrff q to ?a to ww if aft d wwd dw to 
fawRT wrffq 1 ?f? fetwT ff? ?d % wrw dd ^fkr 
ft irt ft d wit wwt fro if tw?t wrff q 1 ww% wdr wr 
?R StWT TO t?T TOffq 1 ?f? dd to % afro rwt 
nro ft d to % ?T?rw q? faffed wt qw?n dw t?r 
■roff q TOfw dnt d r?s fwr tor ft n% 1 

nf? dd wt rjsf, fro??, ?niw %% if qs? wrf? 
nff? ftd ft d wit qdff? w?ws to drrwtfw? d d 
fefeTO fewrd TOffq 1 annRWWT qfir to fir ?tfw d 
nw? 1 1 ?f? d dd wto ? ft d qw fewtron 
qdfer w?w? ff qw n? % ff?R ir ?5 % ^ tfe 


WIRT qmr TOfwTOt? 



anr aara i nat, a# tfani hi =aa? % ^ ^ 
aaTai ^rri%;q: i 

jrfa at° t^o Hi, at® f[o HTO, aifffa, 

anfe TaTaa fnfi % # Sr aar hht |i at ai^r # ^ 
jp aTTaT arfiq; i $a% hr a#f%aa anaa ata hit 
fq^rnr HTfia; i a^rra a# ht ?o afaaa ^aHH 
^aaras aT ?o fao ai° atr ?o fa# hth f+i-iiaTafna 

# qgf if # # 3 TT HHTffi | I f 0 ^ TO ^ ITT 
5 TTT HTH fWTHt arf^ I 

trfe faat St faa araqafa ot faaT t ^ 5 ^ 

# aTTHT 'HTfiq I a HIT# % HTH <P> aHTH HH aa if 
^ qra qftfsrEIH H### m HTH faaTHT HTfl<t j ^ 

? o Rraa srr? 3 ttot amr g;fanT faSr H>m a?aa # 

|, <^a f*T 5 fTH HT# H H# HIT fHTTTHT HTf|^ I 3 # 
t IX faHT HR (THI firaTH HITT H ? X. HTH HHaTHTHH 
Ho# HioTHIT fqaTHT arf^ I 

HTHataa % sw & fiat at gna a# % f#S saSi 

<Tf% ITHTfH HR# HT ?X fHHT % 3 TTO HT X HHIS 

5 TO hthsth fm i sa% hr ^hi # % sr f HT ht 
< j# afarra rnfem hr# at art fa# fm % %tth 
It ?-X §f HTHTHt aiff^ I 

h# fan HTHsrrfSfjfi, srrafaa f%f#aT # akfa 
HqqTT HIT Hc%®' fHTHT HHT |# %.HHT HaT ai H# Sf 
HgTTT HTH | I H# fafaiHa ai HTTOT if aTHT acHH 
HTHHHa | I STHET Hit §fHSTT % f# 3 IHT HHTf Hf 

afa feat HIT a#rar aTHT HTr^ arfe tWV hit MhicHT 
*f f® HTH THT H% I 

(JUS 3 R HIT HW) 

8 TH%Hf Hit 3 H> lat I fHWTT ^THTTHTT HITTHrt % HT«T 
irfamt aft hit htSt 1 1 

(?) tt.ht % ^ ar ^Tfn nit Ti^tT 

HmtHTTHT, WTHTTHTT HHT 3 THHT§ (run off) STTT 

hh!^ htht Jr hrt nit ?Tfa ftat 1 1 ^ht hth| hihht 
hh sTnaHTT nit ae hitSt aaT ^fir ^t *ra^ ht ijTnTt 

fir|r Hit ithi H?a aa^ t hit'# h^thhi ^ia 1 1 ss 

sramnr srsft T|fa nit m hi# hht afft ^aif hi# a 
st^ht aa zj arTat | 1 ®ra: sraaTi ara §# ht# ?Tfa 
a|a #m ani ft arrat 1 1 

(x) ^fstit ar?a 't^%ai 

^ihi Si aa a srfsrHi aaa ani a^Hi gt hihht 
guitar aarTHT faaiT 1 1 afa ^tthi Si aiaHr at ar# | at 
#t Sr af at #f at arat | aaT afa Tat a aiaa aara 
| at rntai Sr aaat ^ 1 1 ia sf at St art# % aaaTa 


|gfi wa Srt ^ a# ait htstt | Tat Si a# art a# 
ataf % a# # aa?aT 1 Srfnia afa tjht at aat % a^- 
Hrc q^ff Ha'aaTa a# % f#i feaT a# at atat -aaa 
aat 3 fE# aniTT Sr # ar aaiat | aat# fault aiaaf % 
fair afaai aat at aTaaaaiaT ?tat | at fan# % fair 
m 1 s# Sri % fair afaa aat aTfia fa%Jaatta aar 
qur aat a # a==st aaa a anarT | 1 ?a% aarar ^ar 
Sr aat a?a hit it art sraaT # fafa?a aiaart # fafya 
itat 1 1 atT# — ? Sr thus | fai 'aaT, # fcaTfa Sri, 
aaTHitsTasTT ^ht % aata§a hi# at arfani araaT 
TI# I I 


artat-s 

Rrf^a Hit ijaT % aat *f«T hit^ Hit araar 
tfiaar hit ara % aat a^w hi# aft afaara araar 


hht (a;ao aio «.=;) 
at (tao qto ?v ) 

aarat (#° at® ar^o-q) 

at 


ti (iiao qto 


aatat Sr fas it ana | fa arnat aai# a ta r^ao 

qto faiat/io), ria RR'a (-'^R fai® I®), 

trqo qto q^o fHi/|o), aarT TTfa avs. 

(rx\o far |°), sttto rpro (^vy.q faio/|o), 

am s,°®K (tr-w far®/|°), arfa a.®°S (t?°K 

faio/l), afaT aran-Rt q a-qvs (??# fr®/^®) r 

tT^o #0-? (s.s.v f«o/$o), aaqi# #0 aqo #0 
sfir ? ST# arra fas ff I 1 #% *W> H?> 

a?', aaT, Sfi, at ffarfa at sth# hti aa aaia 1 1 


srfafacT ra# a fafaa %at hit# arrasra Tiat | 
aatfni ^hi ifiaa % srana it ara qrr aa# aiaa Sr f ® 
a f i9 stth it aT# i 1 nfTt aa aiat qiaat at aaat 
af ht# aarat hi aTa aa# Si naa # aa-ataa araar 
if qir#r afe ?tat 1 1 ag# aat aaafi a? arat a, aat 
% fg faaa faiatfaia |— at+aaT, at+aTaf, at+ 
aaat, stjf, aaat, aaTT, -|- st^t , Hm, aaa:# fcarfa 1 


fa shut am# wa aarat Sf fafara aaTT ^1 
qiaa a# at aaTHT ar aaaT fr 1 f® aaifTa fara- 
fafea | 

(l) Sri-aiaTT (r) ti-aTan-aat (^) at-aair- 
aaT (x ) ^4|#-aarr 1 Srfaa aaa aa aaara Si 
frq# # aftra ata faaaT I aar fa aTTai-H Sr 
?qca I 1 


qaaT tthx qifaaiaz 



fqfftrq g-RT qRTRq i 

q^rq ^ f33/|o Jr 

?. ftf-STT^RT £.=; 

3* ftf-qT^R-^T ^-3 

3 . ftVqqr 3°-^ 

(sc) ^feRT ^T^Ft tr# ^ S^TT % 

spftn 

srftt cr^P fcr^Tf 3ft 3TTJT STRUTT Tgt | % ^RpfV 
$f aft ft ^#Tqr srftftr Jr 3ftf sttst qft ftcrr | ftftpq snrr^ff 
% fft? gft ^t | f% snrc qftt ftqsRT 3ft qi%q fftftrqf 

srqqif vsrrft it ft hr srfttnr f%3T snft eft qqsr ft 

3mTRTeT qfe gfteft |, ST^ft ^ % qfttftf & 331 ^eRTT | 
ftft grsqr ftfr # srrfftqr qfe tift qq^r % fftq; enrqq 

Vo f^ftt qasrq qft qfcfr | ftt fqr sttstt ?«; fto 

ftto trft sttstt ^o fto ftto 3 ft qg^ftt qr ftm 5TPTT 

^f^q; i 3 ?t spft*r ftt ^r^ct gtaT 1 1 afarerer 

fireft qqsqftqq % *trt fftfft-q q?*ra aRsst ^q^r ^aft 
| l ^TSTR^T ^q ft qftSTST 3ft sn^T^rr qgV ftcfr i qq- 
qqft sft urarn* fftfft?q q^iftf % fftrjr qqr ff ? fftq 
*Rr qft$RT qrr H|RT fftqT strt qTfgtT i 

*3RT tr# qftqqft % qftt*T % qfkwq 3?qjqq <rft 
oTT^r g^qcfqr qT<3 vx fftm 3Rqr | fq qqqqft qft 
f¥q sr^R Jr qfttq fq^r srrft i srfttqft Jr q^ w iftr 
fef^rq fftfft 3 ft srftsrr (Placement) fftfsr % sefcqr 
srfttq 3 >rF qq vs.^ fqq©/|o eft vjqsr 3 rfft 37 fftftt i ‘^ftt 
ST 37 R STRft> 3 ft sqss I ftr fftfft?q fftfsrftf q;ft qr^Tsff 
qrr ftq qft qT q^r 3T^r q^rrq qqqr | i 

m ^ 

ftrftFrr q^R ft qqftr qr^eft % qftf tr? ^qqft qft 
qT^rsft qq ftft qft ^q^r q^ q^rq 


qfqqi^q feeqrqf 

qt^r % srrq 

3 tq % 

fttft 

?. qK f 3 ro/|o 



1 %° q^q+ vs.v 9 ^ 

cr.vs^ 


^ ^ fqro qpRqftw/^o 

3 . f^° q^^rq-f-^^ 5 ..V 9 ^ 

^.VSO 


fqro qBRqftqq/|o 

•v. fqftefnr 

V.^ o 



qRiftt rfql ft qqqq % fefqrrq ft ftt qftwrq 


5TTO |TtT | f=p q-TToft V ft X^Z | I WXW 

| fqr qft q^q-q fef ^Tq qRft | q^ qq^T qq qtsff 

fqq 1 1 fqq^ftq ^fft ft fac qft qq^q qnr 


qftt % qqrq ft ^t qqfttq xii fr qrqr | t 
mxwt v 

^fTqr % feqqqq *<q ^qr ft ^rqft ^pt ftf (^Rrm 
q*tqr) % qrft % qqq qT qqqq 
qqqq qq ^ft qjft ^ft qqq g/l 

fqro/| 0 fq qrqr ^qr ft ^qr+ 




fef^Tq 

Vo 






q o 

3 VS. 3 

^vs.vs 

fqft^^r 



5T37R ^qcs: f 

t f% qRcT 3T3T 3>r 

qfftq ferraff 


§RT ^qr ft yq ^ftqtq fr qq-qT | 3ftT qftfqq qq ^r 
qqfttq, qeqreq % q?q qR^f ft qfqq qiq-ftq fezj^x 
q^T^T qi qqqr | i qqftep fqq^cq % sotr q^ qRiqft 
ftqf ft ftt sr?q qiqpq ftqf qft qtfq qqjq qcqTqq fftqr 
qT qqqr | i 

(q^ ^v wx ftq) 

^qqqTT fqftqw ft $q sftqfqftf % qq>q qRr qqq ft 
qfe qrq % fftft fqftq sqrq ^nT qrf|ft aftT ?TTq 3ft qtsft 
%mi qT qq ftt ftqr qrf^ft qftffsp ^q qq ft snq q^qrqq 
ft ^rq qqr qqq 3ft q=qq ftqt | sfk qq^r qftqq % qqr- 
^x qr c q ftcfr 1 1 qqf fp ^^qqqTT qT3T3r qqrsff ft fq^q- 
fftfeq qmft qq fftftq sqrq ftqr qrf^ft i 

( l ) ftrqTfqq qq snftq qq qqq 3RqT qrrf^ft qqf% 
%q ft qftt qrq qq snft ^f sfre qrq ft ^ qqft 

qffrqt fw anf gf i mq 3ft qn^ft 3ft qf fttsft fttf 
^[fft ft qrq: qg sreqqr fqq qq; 3rmft | 

g^t ftrf ^fft qT ^ q-^ w^qqqR %xt mxm qft 

qr^q gt ^Tft 1 3Ter: fqpqrr m^ftf qft 

qqq szirt ftqT ^t fgft ftt^c ^^qqqT^: 3ft sr^ftfqq qfe 

3T3Fqr qq fr fttqTfqq qq fefqqq qrqqr ^fgft i q^ 

qrft^R 3ftqfe qfttq 3ft qrq | ift qtq qrqqrq qqft % 
<3# ftq ft qrftt 3ft qqfftqfq ft ^x^ qifgft i ^qft 
3ftqfsr 3ft qqfttfqqT ft qfe qift | i 

( q ) feqrqftt qft qT% wqqqqR qi??T 3 > sftqfqqf ftft 

H.v-ftt 3rqqT qqofttotftotTo snfq 37r qfttq fttftt 3tf 

^fft ft ftq ft qrqqi =qifgft qifqr qq% fftftftqq 3Pt srfsrqr 
7313 q^q^r qq q qf i ^qqrr fefqrrq qqrq ^q ft 
^qcrqTT f qT 3R3nr ^fgft 3Tcr: fefsprq 3?qft^qq qrfftsT 
3ft §T3rr3T3; TqqqqqRft 3ft sftq fem ftqrq spqqr 
qifqr srftqfq 3ife3T ft srfesp ^qqqqiff % ?qft ft srr 


qqftT qTfftqTft?: 



g% i gsrfq ft gg gftfftq? gift | fft?*§ fttqfsr q?t ®qftt- 
fftar g?rft Jr g§a gfra'jg | fftif gfg sgra ft war 
grffft i 

( 3 ) ftgt sffgfsr fftgft R,v-gft rt ftt ^q? grg fw- 
qftg grar fgffta ft gft gtgtfgsTfgg/ g,v-sft, ggq?r 
gfttq hr q?t gfttft gftf ffft ft ftft ggg ft qRar grffft 
srgfqr ^gft? fgqirqg q?T sraTg qrgg ?r q?g q? sr^^r 
qhff q?ft gggqfftq? irg ^rf gfe qq ?gqg fftftq sr^Rr qfgT 
sfk gfe-afa g® fftgf % fftrft fsrfgg qg raftat aaT 
'TfiRTt ftsaft |f fftgnt q?ft grant i 

(v) ftsr 3T3 ft sftgfsr aatg ira ft afft q?raT 
giifft i ^ft^r ¥T if srgftg fftrft fqrft srr t| srtgfsr q?r, 
fgg sr^TT far qft atg gfa Jr, f®gq?rg ggra ¥T Jr %a 
ft aft ft qRrr ggft et^tt grftgR sftRffer at ftg far q?t 
gfa ir trq> gaR %cf ft f=TWT aft graft, 3R: ggR f%5TRr 
sfh; srfsrq? ft srfsrqr rggragR faftgg #: fftft gfa graT- 
gqg ir fttafft q?r feg q?rg 3rfftq? gqfttat fftar 1 1 fta 
ir srq?q?q sftefsr srgftg qRar raff ft aifq? ggg afta q?a 
graft gftqfggf q?r fggqa ggR ft ffar q?t gfa ir gfft 
fcgqag fqrgi ra qft ft aft ig gigraat qq fg%g gg 
ftar arffft i 

gRFft gfft ft 3gqq> graRT 

c\ 

3Tftr^ ET^TRt gqtqq 

gRata gfg rajgraa gqraa, at ffragft % grafaqft 
% gRRt *|fq ft gftqq? graft 3T t?q> cTTTsPT f3%'T?n | I 
^ a"Jt% % 'Rr^r ®#T?t ^r ?;^t OTiftTr itdt 1 1 
srftr^m ^tttrV WRff ¥t fsir ^^rwr ?rf | ft? ^ft 
™wf srf?K sr’sst ?rft f^eft sft?: ^ftr ir ^rir ?rt 
®#?3?lr ^ qr^ qft q?qr r-t^t qperT 1 1 wq?t ^ar srt 
sffsr q?t ffeTf % ?fr% fr?^r sr qr? fn ftr-qr Rrr 
«q>5rr | qfrsRff t 5tf t ftfsr % srat qg 
fTRTR ftftr qfr srq-^rr srft Iwh? ?o ft^?s?T sirr?r q?r- 
ftrwt i if lf?ft «ft fq? qrgg g??rRr q?t 
sr^rr if «ft i JrftR 3?r jftgq- t «ft gimR ftftr % 
g^q? graft qr srf% |q3? gggjr ftg?sg ggraR fiftt 
srgft? gftt fftfsr ft ^3 ft^;5?r i argrgr q?gg q?r 
3 tjtr ftt qrer srfcrw fan i 

gftt ftfsr ft sr qft w fft|t aftr ftrg qfr *raf % 
ftftr gftt g«rr qfaq? gR fttftf ft qft i ftrgft qr m T *^5\ 
q^RR ftft gpr^ ft qftt i ftgr q?gft ft tpg?r ft riTra qg 
^[RT-gRr gq-fttg fqnrr rrgr srsgR ftt ff i 

fta' §Rr g?:g gftRr? giggr trq? ftftiEs qgft f ^g- 
ftrq ift fftftar fftfft ft ft gragr grlfft i 


csrrsr qft naft- ftryir fawrc 

O 

cT^TT H 

^gr raR aft?: g;gRg c gT3r qft ftt gsRft ftrfif | r 
fgft ftgrftf q?ft srsi ggrar ftrg gqrgr 1 1 

fg fqr^ftf ^t wft gfR^R grf ft | ft? q?ft ft 
ftt ^rqft gqg gq? srast ftgg ft w srr gq?gi | aft?: 
grt r^t^tr ftft grat ftt | ft i 

pr q?3R gRftftr 3T3ftHR ft^gig q?ft ?rftftrrrg fq?w 
1 1 iRr^t grs sr?f, ?rra, f®-f® gqst, ftt?nrq?R, ggr 
ggrgftt ftftt 1 1 ^rrqft qftrgt ftt i???- g«rr >rf ft fft ftg 
q?ft ftftt 1 1 q?gg t^R ftft h*r gtS' ftr|t ft f ® 
grf? ftftt 1 1 srjqraem qftfftgftftf ft ggqft qrgg q?ft 
qqrft ft gggg ? x° ftg H’rft 1 1 RT# gftr |qsR k® ° 
fqg? 3 g gq? ft?TqR ftr®r gq?ftt 1 1 grarar qftffgftrftt ft 
ffrqft girgq ^®° tor ftr^eft | i 

5 ;gT fg q?ft g® ft?«ra qfft ft ft g*rr 1 1 wq?t 
irts gsqg srrq?TT q?r q>tft q?t g?f gra ggr fttgrqriT ftftt 
1 1 srt?^gq?t q?gg ?^o ftg ft ginT fft ^rraft 1 1 igqft 
fttgrr qgigR ggsrg ^ ° o ftg^r gqr ftra- srrqft | i 
^r fttftf ft?fftt # ri®t qrft ?rare % ftrt? ftt q?ra 
ft grgr gr gq?gr | qftffq? ftftt fq??ftf q?t srftsrr ft qrg fttgt 
fftftt 1 1 

gftt q?ft gftf gqft wx gigsriftt 

C\ 

gfftftt ft gfftqf, s'raqrT g^g?: gra g% 3 rfht s? 
?srTq?T gx gift 1 1 tgifgqif q?r q?fgr | fq? q?gft q?r aiq- 
grg gfgg xw qR g?| grft ft ggigr srr gqrgr I i 
gg% fftrft ggg ft grqgra qrft fggfgg g:q ft gtg 
qRft ?fRr grffft 1 3rfgrq?ag-fii;ggg ggffttaR q?ft gg? ft 
grqgrg q?ft gfg ftft ft Rg ft q?g fttg-RR wr q??;gt 
Rrffft i g^g?: % fqrgrft % gra fg®rgg ft qtg ftffttfttsR 
sqR ggfgfJT g?g *tx gfft grggrg % gift ft ?grg grgaiftt 
gReRfr giff ft t ggTfgq? g^g?: % fttft r?g gq?R grggrg 
g?gft q?r gsng ftft | : — 

qfftr gegrf 5 . 0 0 <g?cgrfTf 3 fttft grarf 'a\° ftvgfrgg 
fgft grarf gx.° <t?:gfr ?3 graft graif «o J tgrafi?® 
fttqft graTf go° 'IqigfifE ®ft gegrf \s>x° tfrrafT^e 
ggftfrg gPrmg'f % fgft' qrgft q?r grggrg 'ax 0 4gg-' 
fTge q? grg qrg T^ft qft ggTf ftt graft 1 1 

gjsR q?ft gg g?gft % fgft |srrft gr sffttsr rarsr 
3R®t gf aft | gqra ggf fagrraft q?ft ragrar ft i fgrrgt 
q?r ggg sps'sr Wfftgra q?gft % fftft ?g% 3 ?<r fftgg ggrr 
ft 1 af aft fftq?g gft q?ft ftt gg q?g ftgr 1 
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MONEY GROWS ON TREES 



POWEROIL' 
AGRICULTURAL 
SPRAY OIL 

ENSURES MAXIMUM PROFITS 
FROM YOUR GROPS 

For the following reasons: ^ 

m diluent oil substantially reduces bulk ^ 
of spray liquid with increased effective 
ness and superior disease control. 
m comes to the rescue when insects 
develop immunity to other plant 
protection chemicals, 
a is extremely effective in far smaller 
amounts in combination with 
compatible insecticides and fungicides. 
■ is economical and effective in ^ 

controlling various scales, white flies 
and mites on apples,citrus and other 
deciduous fruits. 

m controls banana leaf spot, leaf fall 
in rubber, vector transmitted virus 
cucumbers, potatoes and cow~peas. 
si controls rust disease on wheat, 
s accelerates maturity of sugarcane 
and improves juice quality. 
b safe, non-toxic and harmless to 
human beings,domesticated animals 
and foliage. 

Free Technical Service provided on request. 
Poweroil gives you maximum 
value for your money 



OILS REHNERY-TROMBJOr 

( Division of Apar P. Ltd. ) 

• Mahul, Trombay. Bombay 400074.Tei 523803-4-5 Telex : 01 1*3534 

• 184-185, Golf Links Area. P. B 3004, New Delhi 1 1 0003 Tel. 61 7654 Telex: 031 -3338 

• 24, Gul Mohar Building, 6-C Middleton Street, Calcutta 70001 6.Tei. 446868 Telex* 021-3326 

• 43, General Patters Road, Madras 600002.Tel. 811630 Telex. 041-7344 

• 15/E Shrungar Shopping Centre, 12-12A Mahatma Gandhi Road, Bangalore 560001 Tel.54946f 

• Opp. *D' Cabin, Chham Rd. Baroda 390002 Tel 8327 Tefex 01 7-220 % 



Regd. No. D. (s)— 042 



FARMERS’ 

PARLIAMENTARY FORDM 


£ An organisation purely of the members of the Parliament. 
0 Farmers* Lobby in Parliament 
£ Dedicated to the service of the farmers. 

4^ Determined to help the down-trodden. 

Anxious to convert the subsistence economy of the farmer 
into surplus market economy. 


Desirous of taking all possible measures which could 
revolutionise and transform methods of cultivation into 
modern scientific methods for increasing production 
and making India self-sufficient in foodgrains and 
agricultural raw materials. 


Printed by S.N. Bhalla at Soni Printers 7A/12, W.E.A. Karol Bagh New Delhi 
and Published by him for Farmers’ Parliamentary Forum, 18, South Avenue, New Delhi. 
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]j FARMERS 


See the difference yourself. 

The sturdy root system with a good spread on the right 
is the result of ALDREX 30 treatment-the corn also is 
healthy and full-grown. 

Needless to explain, the one on the left didn't have the 
benefit of ALDREX 30! 

A single application of ALDREX 30 effectively controls 
termites, cutworms, white grubs, cockchafers, mole crick* 
ets and other soil pests that attack not only corn but also 
other crops— from planting to harvesting. 

v* Shell Trade Mark 



IWATIOhlAL ORGANIC CHEMICAL INDUSTRIES LIMITED 

Mafatlal Centre, Nariman Pomt, Bombay 400021# 


NOC. 469 R£V. 
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O learned people ! I advise you to give special 
place to fire and make full use of it as in this 
world it helps in producing food, provides 
worldly comforts and enjoyments and acts like 
an envoy for the achievement of cherished 
objects. 


Yajur Veda, Chapter 22, 
Mantra 17. 



POWEROIL 

BANANA SPRAY OIL 

FOR THE CONTROL OF PESTS & DISEASES 





WATCH 
YOUR 
EFFORTS 
BEAR FRUIT. 

Poweroil Banana Spray Oil — 

A new concept in Indian Agriculture 

• Proven Efficacy— excellent 
control of leaf spots. 

• Economical— only 4/5 litres 
needed per acre - 
time and labour. 

• Safe— no toxic effects. 

INSTRUCTIONS FOR USE 

To avoid the risk of phytotoxicity we 
recommend the users to resort to ultra low 
volume spraying. A motorised sprayer 
(Mist Blower) with a Rotary atomiser to get 
a fine mist spray (Micron size particles) 
and a restriction screw to control the discharge 
rate of oil (1 litre in 12 minutes) has to be 
used for efficient spraying. 4/5 rounds of spray 
with an interval of 15/20 days has to be 
given commencing from the 3rd/4th month 
of the crop. 

Poweroil gives you maximum value for your money. 

Technical Service provided free on request. 

OILS R£FINERY-TROMBAY 

( Division of Apar P. Ltd. ) 

> e Mahut, Trombay, Bombay 400074.Tel . 523803-4-5 Telex ; 01 1 -3534 

• 184-185, Golf Links Area, P. B. 3004. New Delhi 1 1 0003.Tel. 81 7654 Telex; 031 -3338 
o 24, Gul Mohar Building, 6-C Middleton Street, Calcutta 70001 S.Tel. 446868 Telex: 021 -3326 

• 43, General Patters Road, Madras 600002.Td. 81 1 630 Telex: 041-7344 I ' 

• 15/E Shrungar Shopping Centre, 12-12A Mahatrria Gandhi Road, Bangalore 560001 t#i j 

• Opp ‘D’ Cabin. Chhani Rd, Baroda 390002.Tel. S32~ Telex: 017-220 ^ 
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The views expressed in this Journal are not necessarily 
the views of the Farmers’ Parliamentary Forum 
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Editor S. N. Bhalla 




All-India 

Distribution 

Network 

— ensuring that 
Raliis Fertilisers 
and Pesticides 
reach farmers 
in every region I 


On-The-Spot 
Guidance For 
Individual 
Farmers 
Raliis qualified field 
personnel bring all 
the benefits of 
agro-science to the 
farmer — providing 
specific soil-analysis 
and other modern 
facilities. 




Intensive 
Research 
Programme 
Advanced work at 
Raliis laboratories 
includes the 
development of 
revolutionary 
biological fertilisers! 
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Unique 

'Package' Deal 
From A Single 
Source 

Specialised Raliis 
technology in 
fertilisers and 
pesticides ensures 
maximum crop yield 
with maximum 
protection! Plus 
r!ne renowned service 
and facilities of the 
Raliis organisation. 


Raliis India Limited 

Fertilisers 8- Pesticides Division 

In the Service of Indian Agriculture 



UPPER GANGES SUGAR MILLS LTD. 

SEOHARA, Dist. BIJNOR, 

U. P. 

Manufacturers of 

PURE CRYSTAL CANE SUGAR 


OIL MILLS 

CHANDAUSI, U. P. 


Manufacturers of : 

GROUNDNUT OIL 


"O Mother Earth 
Let the forests bestow 
happmoss on us / 4 

More Trees, More Ram. 
More Ram, More Food, 
Food means Life. 

And there is no progress 
without fife 

GROW MORE TREES 
FOR THE LIFE 
AND PROGRESS OF 
OUR NATION. 




A WIDE RANGE OF 
POTENT PESTICIDES FOR 

EVERY CROP GROWN 



. PHENDAL 50 EC, 2 DP, 

• HEXASULFAN 35 EC, 4 DP 
• MALAMAR 50 EG. 5 DP 
* HEXAVIN 85 sprayable, 50 WDP, 10 DP 5 DP 
. MARVEX Super 100 
VITAVAX 75 

> CUPRAMAR 2-4 D 80% salt 
• ALUMINIUM PHOSPHIDE 
. ZINC PHOSPHIDE 
. HEXATIN 25 

CHL0RDANE 20 EC • PH0RATE 10 G • FIXEX • C.C.C. 


^BHARAT PULVERISING MILLS PRIVATE LTD. 

HEXAMAR HOUSE 

28 A. SAYAN I ROAD, 1074, T. H. ROAD, 

BOMBAY-400 025. MADRAS-600 019. 


A New Cotton 

CBS- 156, a unique long staple cotton recently 
released by the Tamil Nadu Agricultural University, 
is claimed to be superior to the popular hybrid 
cottons, H-4 and Varalaxmi. 

The new variety is capable of giving four quin- 
tals additional kapas per acre, it is reported. 

The variety belongs to the category of extra 
long staple superfine cotton with a staple length of 
36 mm., compared to 50 counts of H-4, 60 counts 
of Varalaxmi and 70 counts of MCV-4 and 90 
counts of Sujata. CBS-156 spins 120 counts equiva- 
lent to imported superfine Egyptian cotton. Its 
lint also is finer and stronger. 

This is a 170 day crop resistant to stem weevil 
and moderately resistant to verticillum wilt disease. 

In farmers’ fields CBS- 156 has registered an 
yield upto 15 quintals kapas with a maximum profit 
of Rs. 12000 per acre. Average profit that can be 
expected is Rs. 7500 an acre— FIU. 
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